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Now entering service, Convair’s 880 Jet-Liner 
is the fastest, newest and most luxurious passenger 
plane in the world. With the 880’s unmatched 
combination of speed with splendor, the jet age 
becomes mature... becomes 



CONVAIR 

a D.V.S.ON of GENERAL DYNAMICS CORPORATION 


OPERATIONAL under two flags... 



THOR DETERS AGGRESSION 


Now rolling from assembly lines in the U.S.A. and being deployed by 
our ally, Great Britain, is the aggressor-deterring, nuclear-armed THOR 
missile. Exceptional reliability has been achieved in this IRBM missile 
through simplicity of design and dependability of components. 
Vickers pumps were selected for the vital hydraulic system on the THOR 
because of their proven reliability record, based upon millions of flight 
hours in military and commercial aircraft. Vickers-built components 
or complete auxiliary power systems are aboard nearly every 
missile built in America. 
For the future, Vickers is working side by side with contractors, such as 
Douglas on new and revolutionary APU concepts for missiles and 
spacecraft of the next generation. 


Your nearby Application 
Engineer can "fill you in" 
on the latest and most 
promising of these Vickers 
developments. Write for 
Bulletin A-5233A 
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Vickers Main System Hydraulic 
Pump being installed on THOR 


AERO HYDRAULICS DIVISION 

VICKERS INCORPORATED 

SPERRY RAND CORPORATION 
8486 


TORRANCE, CALIFORNIA • DETROIT 32, MICHIGAN 







The finest medium-range jetliner the world over 



Americans 
who flew it 
in Europe 
wanted 
it in the 
U.S.A. 


Now Douglas Aircraft, after 
thorough testing which proved 
Caravelle’s high performance, 
reliability and economy, is 
bringing it to airlines in the 
Americas and the Pacific. 

This remarkable jetliner has 
the quietest cabin in aviation 
history. It can operate with 
ease from the small airports 
which the big, long range jets 
must overpass. 

It allows airlines to bring 
fast jetliner service to their 
shorter routes, too. United 
Airlines has already ordered 
twenty as companion aircraft 
to their luxurious DC-8s. 

With the medium-range Cara- 
velle and the long-range DC-8, 
Douglas is the only company in 
the world that can offer pure jet 
airliners ideally suited for airline 
routes from 200 to 5000 miles. 


Sold, serviced and 

endorsed by DOUGLAS AIRCRAFT 


Designed and built 
by SUD AVIATION 


AVIATION CALENDAR 


Mai 9-11 — 51st A 
Medical As>n . i 
boar. Miami B 


i. Fla. 


3roup°m^tocn^ ,n ^eory P and M T«h! 
uiqi.es, Hotel del Coronado. San Diego 
ly 9-12-Scn-.i-Ar.miaI Meeting and Astro- 
lautical Exposition. American Rocket So- 
:ietv, Ambassador Hotel. Los Angeles, 
iv 9-12— Summer Instrument-Automation 
Conference A- Exhibit, Instrument Society 
af America, Civic Auditorium, San Fran- 
:isco, Calif. 

to Metals, S 
State Fair Park, Dallas, Tex. 

May 9-13— Annual Conference, Society of 
Photographic Scientists and Engineers, 
Miramar Hotel. Los Angeles, Calif. 

May 10-12-1960 Electronic Components 
Conference. Willard Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi- 
neers' Professional Croup on Component 
Parts; American Institute of Electrical 
Engineers: Electronic Industries Assn ; 
Western Electronic Manufacturers Assn. 

May 11-14— 16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. ^ 

Executives. Waldorf-Astoria, New York. 

May 16-20— Aviation Fire Safety Seminar, 
National Fire Protection Assn. Queen 
Elizabeth Hotel. Montreal. Canada. 

May 18-20-National Meeting. Society for 
Experimental Stress Analysis, Hotel Scv- 
erin, Indianapolis, Ir.d. Theme: Stress 
Analysis of Propulsion Systems. 

May 2'2-29-Fourth Annual Rescue Navi- 
gation Competition, Ellington AFB., Tex. 

May 23-25-1 2th Annual Meeting, German 
Society for Rocket Engineering and Space 
'(Continued on page 6) 
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Sheet metal wall thickness is controlled as the outer surface 
of an aluminum alloy nose cone is machined to precision size 
on a boring mill at Lavelle. Part of the RVX Series re-entry 
vehicle structure, recovered after full ICBM range flight, the 
machined cone is typical of methods used by Lavelle to meet 
the varied requirements of the aerospace industry. 

Shown between the nose cone structures above is a part of the 
Hawk missile system, a radar pedestal base magnesium weldment 
partially machined after assembly. Lavelle works with a wide 
range of metals and alloys to produce sheet metal components 
for missiles, electronic systems and ground support equipment 
to exacting specifications. Major companies rely on Lavelle 
for precision components required in missiles, space vehicles, 
jet engines and airframes. 

If you would like to know more about Lavelle services, write 
for your copy of a new brochure describing our facilities. 


► //// 
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IAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 
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a new look on the horizon . . . 

FLYING 
PLATFORMS 
FROM 
DEL MAR 


Now, from Del Mar, a new weapons support concept 
provides three-dimensional mobility for our land and sea 
forces. Tiny helicopters, available in one-man or drone ver- 
sions, give manned-flight and cargo-carrying capability to 
front-line Army and Marine units. 

Weighing approximately 300 pounds empty, these miniature 
flying packages can safely scout hostile territory . . . send 
back reconnaissance data . . . carry a man or critical cargo 
to strategic hard-to-reach areas . . . perform courier services 
and ASW duty at sea. 

The new flying platforms are the latest in a line of advanced 
weapons support systems from Del Mar. For further infor- 
mation on these or other Del Mar weapons support and 
training systems in use by the Armed Forces of the United 
States, Canada, and other NATO nations, write to Dept. 
AW-932-2. 

Engineers and Scientists: investigate Del Mar 
for a rewarding future in hydrospace sciences. 

International Airport • Los Angeles 45, Calif. 



(Continued from page 5) 

Flight Research. Heidelberg, Germany. 

May 25-25—1960 National Telemetering 
Conference. Miramar Hotel. Santa 
Monica, Calif. Sponsors: Instrument So- 
ciety of America; American Rocket So- 
ciety; American Institute of Electrical 
Engineers; Institute of the Aeronautical 
Sciences; Institute of Radio Engineers. 

23-25— 14th Annual Armed Forces 


Ma 


Conn 


location and Elecl 


It Hotel, 


i Conven 
Washington, D. C. 

May 24-26-1960 Convention. American 
Society for Quality Control, San Fran- 
co, Calif. 


ts Mcc 




May 26-27— "Psychophysiological Aspects of 
Space Flight," symposium, Hilton Hotel. 
Sail Antonio, Tex. Sponsored bv the 
School of Aviation Medicine. USAF Aero- 
Space Medical Center (ATC), and ar- 
ranged by Southwest Research Institute. 
Unclassified, but bv invitation. 

May 27-30-1 2th A 


Click 


Mecl 


For infort 


: Soar 


ing 


'ton, Inc., Far Hills Branch, 
P. O, Box 581, Dayton 19, Ohio. 

June 3-4-1 lth National Maintenance & 
Operations Meeting, Reading Aviation 
Service, Reading, Pa. 

: 5-9-Semi-Annual Meeting a: 


i Confer 


i Socie 


Mechanical Engineers, Statlcr Hilton Ho- 
tel, Dallas, Tex. 

June 14-16— 35th Meeting, Aviation Distrib- 

Elizabeth Hotel. Montreal, Canada. 
June-22-24-1960 Conference on Stand- 
ards and Electronic Measurements, NBS 
Boulder Laboratories, Boulder, Colo. Co- 
: Institute of Radio Engineers’ 


June 23-25-1 6th Annual Meeting, Institute 
of Navigation, U. S. Air Force Academy, 
Colorado Springs, Colo. 

June 27-29-Fourth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Sheraton-Park Hotel, Wash- 
ington. D. C. 

June 28-JuIy 1-National Summer Meeting, 
Institute of the Aeronautical Sciences, 
Ambassador Hotel, Los Angeles. Calif. 

Ang. 15-20— 11th Annual Congress, Inter- 
national Aeronautical Federation, Royal 
Institute of Technology, Stockholm. 

Aug. 23-26-Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif. 

Sept. 5-11—1960 Farnborough Flying Dis- 
play and Exhibition. Society of British 
Aircraft Constructors. Farnborough, Eng. 

Sept. 12-16— 16th Annual General Meeting, 
IATA, Copenhagen, Denmark. 

Sept. 12-16— Second International Congress, 
International Council of the Aeronautical 
Sciences, Zurich, Switzerland. 

Sept. 21-25-National Convention and Aero- 
space Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
cisco, Calif. 
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COSTS 

ever experienced with oniroirp/ane 
in commercial air transportation '^ 


Leslie O. Barnes, President, said in announcing Allegheny 
Aiidines’ decision to buy five Napier Eland jet-powered 
Convair 540s after the severest kind of test — more than 
six months of daily airline operation, under lease, on the 
Allegheny system. 

“Our decision to buy the 540 followed several years of 
intensive study to find an aircraft which is capable of 
reducing the need for federal support in the development 
of vitally-needed short-haul air services. In the Convair 
540, powered by Napier, we are confident we have an 
aircraft with the operating economy, capacity, speed and 
passenger appeal to do the job” said Mr. Barnes. 

Napier Engines, Inc., is proud to be an important part of Allegheny’s program 
to bring the best in local air commuter service to more than 24,000,000 people 
in thirteen states of the Middle Atlantic area and New England. 






Propulsion piping system or individual components . . . 

FLEXONICS ENGINEERING AND EXPERIENCE CAN SERVE YOU BEST 



Flexonics has pioneered, for over half a century, in precision-forming thin 
metals into flexible carriers for a variety of media . . . and still leads. This 
special talent of Flexonics engineers and designers is available to you in the 
development and manufacture of LOX, fuel, hydraulic, pneumatic and turbo 
exhaust systems. 

For the most authoritative product and design recommendations covering 
ducting systems, flexible connectors, bellows, metal hose, and Flexon T 
(Teflon)— contact your Flexonics Sales Engineer or write for Flexonics 
Aeronautical Engineering Manual. 



f/ 

Flexonics 

FLEXONICS CORPORATION 

a 

f> Ck Cx c#> _ JL 

Maywood. Illinois 
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Another successfully completed 
Military Contract from | SIE | 
-For NORTRONICS 


NORTRONICS 
demanded accuracy 
(0.1%), efficiency (over 
60%) and high regulation (0.1%, 
no load to full load) in the supply of 
power to its Datico missile pre-flight 
check-out equipment. SIE program- 
mable Power Supplies, furnishing se- 
quential voltages from magnetic tape, 
punched tape or punched card, did 
the job (to MIL Specs, of course).* 
Before and after countdown, on the 
pad or out in space, reliable SIE 
electronics provide the electrical 
"Muscle behind the missile." 


SOUTHWESTERN INDUSTRIAL. ELECTRONICS CO. 

jston 27, Texos • HO mesteod 5-3471 
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Fafnir 

Ball Bearing 
"Six Packs”Anchor 
Sikorsky S-58 
Rotor Blades! 



During development of the S-58, Fafnir 
engineers worked closely with Sikorsky on 
bearing requirements. The blade retention 
sections presented especially interesting 
problems. 

The entire load encountered in pitch 
control of the rotating blades (the “wings” 
of the helicopter) falls on the ball bearings 
used in the blade retention section. Smooth 
instantaneous response is a must — since 
blade pitch is what steers the aircraft. The 
answer : A tandem set of six Fafnir coun- 
terbored bearings, plus a duplex pair, in 
the main rotor section and a tandem set of 
five Fafnir bearings in the tail rotor. 

Fafnir ball bearings are also used in the 
tail drive shaft, main shaft, and other 
critical locations. Job-right applications 
such as these have helped establish Fafnir 
as a leading supplier of ball bearings for 
aircraft, jet engines, and accessories. For 
help with problems you may have, write 
The Fafnir Bearing Company, New Britain, 
Connecticut. 


FAFNIR 


Specify Thomas A. EDISON for 


AVIATION’S MOST RELIABLE PRESSURE INDICATING SYSTEM 


Edison’s pressure indicating system provides unique protection 
for today’s high-performance jet engines. These rugged systems, 
several thousand of which have been operated over the past 3 years 
with outstanding reliability, withstand vibrations of 2000 cps 
at 20 g’s. This unique durability permits mounting directly on engines 
for greater response, and accuracy— unlike standard systems 
which require off-engine installation and troublesome oil 
or fuel lines. The system 


consists of two components, ^ 

transmitter and indicator. The Model 318 
frictionless transmitter, smaller and lighter than 

ever before, meets requirements of new specification MIL-T-26638. Hermetically sealed 
indicators, available in 1 W and 2", require less than 0.6 watts 




for operation. A 2" model is integrally lighted for utmost 
readability in compliance with MIL-L-25467A (ASG). 
This versatile indicating system— originally designed for 
oil pressure measurement— can also be used to 
indicate fuel pressure, BMEP, as well as torque. 
For the full story on aviation’s most reliable pressure 
indicating system, write for publication 3049. 


Standard hermetically sealed indicator, available in 1 Vt" 
and 2". Model 296, a 2" indicator, is integrally lighted: 
in daylight, numerals and pointer are white and at night red. 
When power is off, pointer will move off-scale below xero. 


Thomas A. Edison Industries 

INSTRUMENT DIVISION 

49 LAKESIDE AVENUE, WEST ORANGE. N. J. 


McGRAWy' 
EDISON V 




Just name your lightweight locknut requirement... 

SPS offers a Nutt-Shel type 
for almost every application need 




- FIXED ANCHOR - 




-GANG CHANNEI 


AIRCRAFT /MISSILE Division 


reliability. 

For more information, write 
SPS— manufacturer of precision 
threaded fasteners and allied prod- 
ucts in many metals, including 
titanium. Bulletin giving complete 
data on Nutt-Shel products is 
available on request. 


Specifications-Nutt-Shel 
Lightweight Locknuts 


sssw&is: 


robabilily 


BENDIX BRAKES- 

SURE GROUND CONTROL FOR 150-TON GIANTS 


There's good reason why most of today’s com- 
mercial and military jets rely on Bendix brakes. 
Products of the world’s most experienced brake 
manufacturer, they are specially designed and 


built to meet the extra-heavy ground control 
demands of these high-performance aircraft. In 
fact," Brakes by Bendix” signifies safe, sure ground 
control — whatever the aircraft. 


Bendix division South Bend, ind. 







SEARING HEAT, FRIGID COLD TORTURE MISSILE BEARINGS 


When a rocket fires, each component 
must be right, work right, the first 
time — and operating conditions are 
extreme! For example, liquid oxygen 
sends bearing temperatures plunging 
to hundreds of degrees below zero . . . 
while engine heat roasts bearings at a 
near-thousand degrees. Elsewhere, in- 
credibly precise systems move surely 
on bearings with millionths-of-an-inch 
tolerances. In these critical applications 
you’ll find Bower Roller Bearings! 


On the ground, Bower Roller Bearings 
keep trucks, equipment and gantries 
rolling under the heavy loads essential 
to the missile’s launching. 

Bower, a major supplier of bearings 
for missiles and aircraft, also serves 
many other industries — automotive, 
construction machinery, machine tool 
and farm equipment, to name a few. 
You'll find bearings for most every 
field in Bower’s full line of tapered, 
cylindrical and journal roller bearings. 
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BOWER 


ROLLER BEARINGS 


Bowor Roller Bearing Oivlsion • Federal-Mogul-Bower Bearings, Inc. • Detroit 14, Michigan 



The 3 elements of an automated military system: 
all logical capabilities of IBM 


IBM's Federal Systems Division has a unique three- 
way capability. Because of it, the Division can effec- 
tively handle study and development contracts of total 
defense systems -or assume total system management 
responsibility. It can originate the systems concept 
and carry it all the way to implementation. 

In data acquisition and application subsystems— IBM 
has the facilities and manpower to develop and furnish 
the sensors, displays, and other devices for man-to- 
application, and machine-to-application communica- 
tions. Also, to develop automatic sensors, sensor con- 
trol, automatic dissemination facilities and displays 
required to direct proper and efficient functioning of 
the entire system. 

In data communication subsystems— With capabilities 
and experience in IBM Tele-processing*. Federal Sys- 
tems has the knowledge and facilities needed to design 


and develop complete networks to meet systems re- 
quirements. This includes, for example, data commu- 
nication subsystems with message switching functions 
and terminal instrumentation. Message processing 
equipment, inquiry stations, and code modulation- 
demodulation equipment are already under develop- 
ment in the Division’s laboratories. 

In data processing and control subsystems-Engineers 
and scientists at the Federal Systems Division can 
draw on a vast IBM background in data processing to 
develop new and advanced systems and programming 
concepts. They can draw on existing equipment, or 
utilize widespread manufacturing facilities to meet 
both the engineering nnd production requirements of 
totally new instrumentation. 

The three elements of a military system are all logical 
capabilities of IBM's Federal Systems Division -for 


development and systems management. 

Federal Systems Division, International Business Machines Corporation, 326 East Montgomery Avenue, Rockville, Maryland 




. . . but Space Age defenses require the speed and reliability of electronic data handling, a proved 
capability of Cubic Corporation instrumentation at the major missile test centers of the nation. 


DH-3: Cubic SECOR, designated the 
AN/FRQ-10 by the Air Force, is a multi- 
station missile-tracking system installed on 
the Eglin Gulf Test Range. The precision 
distance measurements made by SECOR 
are digitally coded and magnetically re- 
corded in the Cubic DH-3. 



DH-10: On the Pacific Missile Range, 
data is fed from a number of outlying 
radars to a central computing facility for 
processing. At each radar, a Cubic DH-10 
interrogates the radar and prepares appro- 
priate digital words for transmission and 
magnetic recording. 


DH-4: To facilitate subsequent computer 
processing, the DH-3 data is coded in 
binary form. The DH-4 data playback 
translator converts the binary data to 
decimal form, provides an illuminated 
display and prints out decimal data on 
paper tape or punched cards. 



DH-14: The Cubic DH-14 Digital Multi- 
plexing Synchronizer is used at a Pacific 
Missile Range central data-processing 
facility. It is fed the outputs of one to 
six DH-10 / data-link combinations and 
multiplexes them, in real time, into a 
large-scale computer. DH-14 output: 36 
bits in parallel. 


DH-8: Cubic COTAR an omnidirectional 
angle measuring system, generates a pair 
of direction cosines. On Ascension Island, 
a COTAR is combined with Cubic dis- 
tance-measuring equipment to provide 
complete position information. The DH-8 
performs the necessary analog computa- 
tion to convert this information to x-y-z 



DATA HANDLING 




Hexcel meets the critical need of today's jet aircraft 
and missiles for stronger aluminum honeycomb with 
new 5056 alloy, conservatively 20% stronger than 
any existing aluminum core of the same weight. This 
important development by Hexcel not only makes 
possible further reduction in weight of existing honey- 
comb applications, but offers opportunities for a wide 
range of new design applications where the addi- 
tional strength of 5056 is essential. 


125 - 
I IOO - 
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COMPARATIVE STRENGTHS 
OF HEXCEL ALUMINUM HONEYCOMB 



*3003 *5052 *5056 


Hexcel 5056 honeycomb is the result of four years’ 
research and study of more than 100 materials, in- 
cluding 10 aluminum alloys, and represents the first 
major improvement in aluminum honeycomb since 
1954, when Hexcel introduced its 5052 alloy honey- 
comb to the industry. 5056 alloy contains the same 
metals as Hexcel's 5052 and 3003, with a significant 
increase in magnesium content. Current tests indi- 


cate that 5056 has very nearly the highest strength- 
to-weight ratio of any aluminum honeycomb ever 
made, but without the corrosion problems usually 
associated with high-strength aluminum alloys. New 
5056 honeycomb offers an immediate solution to de- 
sign problems of weight and strength in the aircraft 
and missile fields, as well as applications in elec- 
tronics, construction, lighting and packaging. 



In comparison with 5052 alloy, 5056 shows an im- 
provement in bare compressive properties of approx- 
imately 25% which is 250% of specification mini- 
mums. Shear strengths are at least 20% above 5052 
and 50 to 100% above specification minimums. 5056 
cell sizes are W to foil gauges .001" and .002". 
For detailed test results and complete data on Hex- 
cel’s 5056 honeycomb, write Dept. 5-E. 
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FROM 

THE "JENNY'’ 


TO THE JETS 


SINCLAIR HAS SERVED AVIATION, 

BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER 
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF 
OF RELIABILITY, 

Sinclair a 

AIRCRAFT OILS V^J 

SINCLAIR REFINING COMPANY 

Aviation Sales, 600 Fifth Ave.- New York 20, N.Y. 


Aviation Week 

..V Spate Technology 
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with new type B.F.Goodrich zippered panels 


The target of the designers of the 
Convair 880 was to make the ship the 
fastest jet airliner. Thus these zippered 
rubber panels, used in both fore and 
aft cargo sections, had to exceed ex- 
isting types in strength /weight ratio. 

A new construction by B.F. Goodrich 
provided the answer. The panels have 
the lowest weight, meeting strength 
requirements, of various designs con- 
sidered. The material is very tough 
—a special rubber, resistant to oil, gas, 
or water, on glass fiber fabric. Metal 
reinforcing edges are built for high 
load factors. 


Some 25 of these panels are used 
in the 880 to seal the compartments 
against air or fuel vapor, yet permit 
instant access to concealed equipment. 
Color is white to provide good light 
reflection; cleaning is easy. 

B.F.Goodrich has outstanding 
experience in fabricating zippered 
panels for sealing. ..interior compart- 

other areas. For technical assistance, 
check with B.F.Goodrich Aviation 
Products, a division of The B.F.Goodrich 
Company, Dept. AW-5A, Akron, Ohio. 


B.EGoodrich aviation products 
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EDITORIAL 

Airlines at the Crossroads 


U. S. airlines recorded an historic achievement during 
1959 with the first successful large-scale operations of 
turbojet-powered transports. Last year, some 66 Boe- 
ing 707s and 18 Douglas DC-8s flew approximately three 
billion revenue passenger miles in domestic trunkline 
service and another billion revenue passenger miles in 
international service. All of this was completed without 
a single passenger fatality. 

Despite earlier British airline operations with early- 
model Comets, the debut of the Boeing and Douglas 
jets was really the first major fleet-wide operation of jet 
transports outside the iron curtain and is truly an his- 
toric milestone in man’s long struggle to compress time 
and distance to suit his needs. The airlines that op- 
erated these planes and the many manufacturers who 
contributed to their design and construction should take 
great pride in this achievement. Air traffic control per- 
sonnel of the Federal Aviation Agency, who successfully 
integrated jet operations into an already badly over- 
strained traffic control situation, also deserve special 
notice for their contribution to the initial operational 
success of the jet transports. 

However, in the period immediately following this 
great feat, the airlines are coming to what may be another 
historic crossroad in their economic development. The 
advent of the jet era imposed severe financing require- 
ments to make fleet-wide purchases, and now that these 
aircraft are fully operational, they face tremendous earn- 
ing requirements not only to retire these debts but also 
to lay a sound financial foundation for future airline 
growth. 

The jets’ great potential capacity to earn airline profits 
depends upon considerably more precise operational 
capabilities, much greater traffic growth and much more 
efficient airline management than the piston era re- 
quired. It also requires a new, and much more swiftly 
responsive, regulatory philosophy on the part of the 
Civil Aeronautics Board. It is rather ridiculous to have 
an industry that offers 600 mph. services, and already 
can see a jump to 2,000 mph. supersonic transports on 
its technical horizon, to be regulated by a federal agency 
that moves at the pace of a goose quill pen. 

The Federal Aviation Agency under the leadership of 
Elwood R. “Pete” Quesada has proved remarkably re- 
sponsive to the technical requirements of the jet trans- 
port era and has shown by its actions during the past 
18 months that a federal agency docs not necessarily 
have to move at an unbearably slow and befuddled pace 
against the technical grain of the aviation industry. It 
is high time the Civil Aeronautics Board geared its pace 
and the caliber of its operations to match similar require- 
ments in the economic field. 

Over the past five years, under a variety of chairmen, 
the Board has demonstrated little indication that it 
could maintain a pace anywhere nearly commensurate 


with that of the industry it is required to regulate. It 
is obvious from the personnel of recent Boards that the 
agglomeration of lame duck senators from both parties, 
faithful political hacks using the Board as a rest period 
on their climb to the federal bench, West Point class- 
mates of the President and Boy Scout leaders will not 
do the job. In the past decade, the Board has had only 
a very few members who had either a rudimentary knowl- 
edge of the industry they were required to regulate or 
the energy and interest to devote themselves fully to 
their regulatory task. 

Typical of how the industry pace is hopelessly out- 
running the ability of the Board to maintain any realistic 
touch with its problems is the General Passenger Fare 
Investigation. Demands for fare adjustments were inten- 
sified over two years ago by an economic crisis confronting 
the airlines some two years after the fare investigation 
was first begun. However, the investigation is still drag- 
ging along in the Board without any semblance of a 
decision, although many promises of "imminent action" 
have been whispered. 

In the meantime, the industry has passed through its 
original financial crisis and has emerged into another 
engendered by the tremendous capacity plus the velocity 
factor of the jet transports. At least one airline already 
has thrown this problem back in the teeth of the Board 
with a request for a return to subsidy. 

It would seem apparent from the present highly devel- 
oped air transport system in this country that the regu- 
latory philosophy of the Board also requires some modi- 
fication to fit the current environment rather than to 
plod stolidly along the well-wom grooves of precedent 
aimed at the long-gone initial development problems of 
the air transport industry. 

This philosophy might well be broadened from its 
present narrow concept of regulation down to the last 
detail to a concept that still provided the public with 
basic safeguards but allowed considerably more scope for 
airline management to exercise its ingenuity. Tin's 
change is particularly needed in the area of fares. Here, 
the Board must certainly provide the public with pro- 
tection against excessively high rates and give the indus- 
try some bulwark against ruinous rate wars. But, within 
these limits considerably more flexibility could be cranked 
into the system to permit airline management more lati- 
tude and speed in solving its own problems. 

The jet transport era has brought the airline industry 
past a major technical milestone and face to face with 
the economic crossroads of its era of financial maturity. 
It will require the best efforts of individual airline man- 
agements supported by a more flexible regulatory philos- 
ophy and more responsive techniques in applying this 
philosophy by the Civil Aeronautics Board to realize the 
full potential that lies in the future for the airline indus- 
try and the air traveling public. —Robert Hotz 
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Manual Control Valves: operating pressure 3300 psi; operating torque 20 in. lbs.; flow factor 0.5. Relief 
Valves: operating pressure 3000 psi; cracking pressure 3450 psi; reseat pressure 3100 psi; flow factor 
0.01. Check Valves: operating pressure 3000 psi; flow factor 0.7. Back Pressure Valves: operating 
pressure 3000 psi; cracking pressure 300 psi; flow factor 0.2. Restrictor Valves: operating pressure 
3000 psi; cracking pressure 2 to 12 psi; restriction 0.02 in.diameter. Rapid Exhaust Valves: operating 
pressure 1000 psi; flow factor 0.1. Brake Valves: inlet operating pressure 3000 psi; outlet pressure 0 to 

1200 psi; flow factor 0.28. Servo Valves: operating pressure 250 psi; self-centering torque 25 in. lbs.; 
flow factor 0.3. Selector Valves: service side operating pressure 1000 psi; emergency side operating 
pressure 100 psi; flow factor 0.2. Isolation Valves: operating pressure 3300 psi; flow factor 0.5. Priority 
Valves: operating pressure 3000 psi; priority pressure 2600 to 2800 psi; flow at 110% priority pressure 
25 cfm. Drain and Blow-Down Valves: operating pressure 3000 psi; flow factor 0.01. Self-Opening 
Valves: operating pressure 3000 psi; temperature range minus 65°F. to plus 300°F. These are only a 
few of Kidde’s pneumatic valves available today. 


PNEUMATIC VALVES! 



You’ll find Kidde pneumatic valves for missiles and 
aircraft used in gyro systems, turbine control sys- 
tems, fuel expulsion systems, reaction jet systems, 
pressure pilot operated systems, electronic pres- 
surized systems, jet engine controls, stable plat- 
form systems, air motor pressure supply systems, 
propeller pitch control systems, propeller brake 
systems, canopy actuation systems, auxiliary 


power systems, aircraft landing gear systems and 
nose cone attitude correction systems. 

In addition to a full line of pneumatic valves 
for aircraft or missile applications, Kidde has the 
engineering experience and facilities in this field 
to solve nearly any special problem. For more in- 
formation on what we have . . . and what we can 
do . . . write Kidde today! 


Kidde Aero-Space Division 

Walter Kidde & Company, Inc., 518 Main St., Belleville 9, New Jersey 

g Offices: Oallas, Tews • Oajlon, Ohio • St. Louis, Mo. • Sao Diego, Calif. • Seattle, Wash. • Vao Nuys, Calif. • Washington, 0. C. 




WHO'S WHERE 


In the Front Office 

Dr. Harrison Brown, professor of geo- 
chemistry at California Institute of Tech- 
nology, elected a director of Hycon Mfg. 
Co., Pasadena, Calif., and also named spe- 
cial scientific assistant to Trevor Gardner, 

Richard E. Krafvc, president, Raytheon 
Co., Boston, Mass., succeeding Charles F. 
Adams, now board chairman. 

Harry Fante, a director. Aero Design & 
Engineering Co., Bethany, Okla., a sub- 
sidiary of Rockwell-Standard Corp. Mr. 
Fante is a director and vice president of 
Rockwell-Standard. 

John H. Hutchings, a director, Eitel- 
McCullough, Inc., San Carlos, Calif. Mr. 
Hutchings is president of National Elec- 
tronics, Inc., a subsidiary of Eimac. 

Arthur P. Jacob, board chairman, Pa- 
cific Automation Products, Inc., Glendale, 
Calif. 

Joseph F. Griffin, a director, Airpax Elec- 
tronics, Inc., Fort Lauderdale, Fla. Mr, 
Griffin continues as divisional manager of 
the Seminole Division (Fort Lauderdale) 
plant. Also: Dr. David A. Robinson, chief 
engineer of Airpax, elected a vice president. 

Joseph Rosener, Jr., president, and Dr. 
Rolf D. Buliler, vice president. Plasmadyne 
Corp., Santa Ana, Calif., a subsidiary of 
Giannini Scientific Corp. 

Henry H. Michaels, Jr., president, PRD 
Electronics, Inc., Brooklyn, N. Y„ suc- 
ceeding Dr. Ernst Weber, president of 
Polvtechnic Institute of Brooklvn, who will 
continue with PRD as a consultant. 

John F. Thurston, vice president for spe- 
cial projects, General Dynamics Corp., New 
York, N. Y. Raymond B. Carcv, Jr., suc- 
ceeds Mr. Thurston as division general 
manager of the corporation’s Electro Dy- 
namic Division, Bayonne, N. J. 

George P. Hitchings, vice president-eco- 
nomic research, American Airlines, Inc, 

Robert R. Smyth, executive vice presi- 
dent, and Jon B. Jolly, vice president. Power 
Sources, Inc., Burlington, Mass., a sub- 
sidiary of Technical Operations, Inc. Also: 
Joseph Lima, manager-manufacturing; An- 
thony DeProfio, production manager. 

Southern Airways, Inc., has announced 
the appointment of the following as assist- 
ant vice presidents: George F. Attwood, 
properties; J. K. Courtenay, research and 
planning; George M. Gross, maintenance 
and engineering; W. Bayne Grubb, flight 

° P Sehncr S ’j. Ronnie, director of the Inter- 
line Reservations Procedures Office, Air 

of the Air Transport Assn., Washington. 

Lt. Col. Donald V. Mayer, chief of Ad- 
vanced Systems Division, Electronic Sys- 
tems Center, Air Materiel Command, Bed- 
ford, Mass. 

The following officers have been trans- 
ferred from Navy's Bureau of Weapons to 
detached duty at the National Aeronautics 
and Space Administration, Washington, 
D. C.: Cdr. William Schubert assigned as 
chief for Centaur class vehicles; Lt. Cdr. 
Albert J. Kelley assigned as project manager 
for Agcna class vehicles. 

(Continued on page 189) 


INDUSTRY OBSERVER 

► Early Midas infrared early warning satellite vehicles will weigh about 5,000 
lb. in orbit. Later models, which will be sent to higher altitude orbits, will 
weigh only about 3,000 lb., including a 1,000 lb. payload. 

► First test launching of the Samos electronic and optical reconnaissance 
satellite is now scheduled for the last quarter of this year from Pt. Argucllo, 
Calif. Launching has been rescheduled because of several months' slippage 
in launch pad preparation. 

► Dyna-Soar boost glider is expected to cost about $638 million through 
1966 for research and development vehicles and tests and evaluation. If 
the program moves successfully, about $300 million in procurement funds 
also would be put into the project through 1965, making a total of around 
$800 million. 

► Saturn flight research program costs for Fiscal 1961 include $57.5 million 
for development and fabrication of the 1.5-million-lb. thrust first stages; 
$42.3 million for similar work on upper stages; $12.8 million for guidance, 
controls and instrumentation; $9.7 million on ground service equipment and 
$12 million for direct material. 

► Presentation of the development plan for the new Tactical Air Command 
STOL low-level attack aircraft (AW Mar. 14, p. 29) was begun last week 
in the Pentagon by ARDC and TAC officials. These presentations to the 
Air Staff, the Weapons Board and the Air Council are expected to be 
completed in two weeks. Design competition would follow shortly. 

► General acceptance of the new variable sweep wing research information 
published by National Aeronautics and Space Administration’s Langley 
Laboratory (AW Apr. 4, p. 32) is growing within the airframe industry. 
Several companies have conducted their own wind tunnel investigations of 
aircraft with this type of variable geometry, and their early skepticism of 
the concept has been largely overcome. 

► Advanced Research Projects Agency, Air Force’s Wright Air Development 
Division and other top military contracting agencies are reportedly being 
flooded by unsolicited proposals from both within and outside the industry 
suggesting means of deactivating hostile or snooping satellites. Proposed 
plans include various proposals for physically damaging or destroying sensi- 
tive electronic gear by heat, radiation and impact with foreign bodies. 

► First stage of the Polaris fleet ballistic missile is ignited by an accelerom- 
etcr-type system after the missile is launched by compressed air. Igniter 
system senses when the missile is reaching the peak of its compressed-air 
launch trajectory and fires the first stage engine. 

► Kaman Aircraft Corp. is nearing completion of development of an all- 
glass-fiber helicopter rotor blade. Kaman believes it has solved the problem 
of load orientation of the fibers for structural strength which has been a 
problem in previous attempts by various companies to develop such blades. 
A successful glass fiber blade would offer weight savings and reduction in 
manufacturing costs. 

► Australian evaluation team plans to visit Northrop’s Norair Divison in 
July. Northrop has proposed its Rapiere system— an N-l 56 equipped with a 
Hughes Taran fire control system and Nord air-to-air and air-to-surface mis- 
siles, giving the aircraft an all-weather attack capability. Both Nord missiles 
probably are versions of the 5103. 

► First Air Force unit to be equipped with nuclear-tipped versions of the 
Martin Bullpup air-to-ground missile will be an F-100 unit at Cannon 
AFB, N. M. Range of the Bullpup, originally developed by Navy and 
Martin, is 50,000 ft. for both nuclear and non-nuclear versions. 

► Japan plans to purchase over 24,000 Mighty Mouse air-to-air rockets and 
approximately 60 Sidewinder air-to-air missiles from the U. S. during Fiscal 
1960 under reimbursable assistance programs. 
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Bending the Heat Barrier 





High strength plus resistance to oxidation, creep, thermal shock, 
and fatigue— are some of the properties that have helped to push the 
heat barrier back over the past 15 years. These are the properties 
found in Haynes high-temperature alloys. Properties that 
make these alloys very useful in the 1000 to 2000+ deg. F. range. 

Typical uses? The really hot spots in jet aircraft, ramjets, and 
missiles are some. Furnace components, heat-treating equipment, 
kiln liners are others. In fact, any part where long service life 
under severe high-temperature conditions is essential. 

There are 12 Haynes high-temperature alloys— available imme- 
diately in convenient forms that can be readily fabricated. For 
information on properties and prices, write for descriptive literature. 


AL.UOYS 



Navy Carrier Fight 


Missile Management 


NASA Policy Change 


Soviet Bilateral 


Washington Roundup 

Navy plans a full-scale fight to push its Fiscal 1961 budget request for a convention- 
ally-powered aircraft carrier through Congress this year. The carrier ran into early 
trouble with the House Appropriations Committee led by Rep. Clarence Cannon. Navy 
will lobby hard for House approval and will continue the fight in the Senate. 

Senate pressure probably will be heavy for the nuclear-powered carrier Navy aban- 
doned in the face of Administration budget ceilings. Conventional carrier was 
requested because it would cost SI 30 million less than a nuclear ship. Last year, 
the Senate ignored a similar decision and pushed through S35 million for nuclear 
carrier long lead-time items. 

Navy will try to steer the Senate toward approval of a conventional carrier. Since 
the decision has been made in favor of this cheaper ship, appropriation of money for 
a nuclear ship would sene to delay work on a conventional carrier another year. 

Air Force hopes to blunt congressional criticism of its missile program manage- 
ment this week when it formally unveils its divorce plan for Space Technology Labo- 
ratories (AW Mar. 7, p. 32). USA!' officials are scheduled to tell the House Military 
Operations Subcommittee headed by Rep. Chet liolificld what the Air Force is doing 
about changes recommended bv the House group last vear. Nonprofit status was urged 
for STL. 

USAF plans to establish a new management firm to gradually take over STL's 
current technical management functions. This follows recommendations of USAF's 
Millikan committee. New nonprofit corporation is expected to draw on the STL staff 
for its initial personnel. 

This move counters long-standing congressional and industry criticism of STL's 
inside role in USAF missile programs. It also permits Thompson Ramo Wooldridge 
to reintegrate STL into its corporate pattern, STL will be able to bid for missile and 
space business as a conventional contractor. 

Defense Department has back-tracked on proposed authority to censor company 
advertising after contents of a proposed directive on advertising became public (AW Apr. 
•4, p. 25). Directive would have given Assistant Defense Secretary Murray Snyder author- 
ity to ban ads dealing with such issues as the relationship of specific weapon systems to 
military policy and the economic impact of military contracts. 

Snyder said the directive was proposed in response to recommendations of the House 
Armed Services Investigating Subcommittee under Rep. Edward Hebert. Hebert 
group asked for curbs on controversial type of advertising that appeared during the Nike 
Bomarc fight last year. Snyder said new rules will not go beyond Hebert’s recommen- 
dations or abridge free speech rights. Snyder and Defense General Counsel J. Vincent 
Burke, Jr., met last week to take a fresh look at the advertising issue. 

Industry is rapidly adopting lobbying tactics for NASA competition similar to those 
developed in the battle for defense contracts. Companies with reputations for good 
technical performance once hoped NASA would award contracts solely on technical 
and cost considerations. Now they say they must do some political and economic 
lobbying to stay competitive in technical competitions. 

Military services have long been accused of paving too much attention to broaden- 
ing liases of supply and to helping contractors in need of business. Now industry feels 
NASA has begun to play this “old Pentagon game." 

NASA has abandoned its original practice of having source selection boards pick 
tentative winners for Administrator T. Keith Glennan’s approval. This move stems 
from congressional criticism of the Mercury capsule and F-l engine contracts awarded 
just after NASA was created. Boards now evaluate each proposal in a competition, 
leave the selection to Glennan. 

State Department is proposing a July 18 meeting iii Washington to begin negotia- 
tions of an air transport bilateral with the Soviet Union. Russians said they were ready 
to start immediately when they asked for negotiations last month. They did not mention 

Commitments for bilateral discussions with other nations will preclude Soviet talks 
before July. U.S. and Philippine delegations opened negotiations in Washington last 
week on a new pact to replace the bilateral which expired Mar. 3. 

There is no prospect of congressional action on the Commerce Department national 
transportation study this session. It will await completion of a Senate Commerce 
Committee survey of national transportation policy under staff direction of Maj. Gen. 
John P. Doyle (ret.), former Air Force director of transportation. Senate report is due 
Jan. 31. 

—Washington Staff 
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Tr un kl in es Gear for Competitive Battle 


Carriers report poor results for first quarter; in- 
creased capacity impact should be clear by autumn. 

By L. L. Doty 

Washington— Domestic trunkline carriers, jolted in March by severe weather 
and a rash of widely-publicized accidents which combined to create a drastic 
traffic slump, are now gearing for a competitive battle that is expected to 
change the financial complexion of the entire industry. 

With an increasing number of trunklines reporting net losses for the first 
quarter of 1960 and sharp declines in load factors, major industry leaders 
already are calling for a rearrangement of routes as a means of averting 
federal subsidies and enabling carriers to operate at a profit. At least one top 
industry official has warned that the need for some mergers will become pal- 
pably evident late this summer as competitive pressure tightens. 


Although the industry reported a 
9% increase in revenue passenger miles 
for the first quarter, the poor showing 
in March— when total traffic tumbled 
from an average monthly increase of 
14% during the past 15 months to a 
1% decline— took deep cuts into gross 
revenues for the period and caused sig- 
nificant losses. 

In addition, the airlines' record dur- 
ing March again focuses attention on 
the soft susceptibility of the industry 
to such factors as major accidents or a 
lack of confidence in business generally 
—an anomaly that has been apparent 
during the first quarter despite good 
earnings. The traffic decline was a com- 
plete reversal of the steady rise in the 
gross national product, whose trend gen- 
erally sets the pace for airline revenue 
passenger miles (AW Feb. 29, p. 58). 
Telling Effects 

Although early signs indicate that 
the industry recovered from the March 
slump in April primarily as a result of 
heavy Easter holiday travel, the depress- 
ing showing during the month will have 
telling effects on some carriers. There is 
no doubt that Capital's current finan- 
cial plight (AW Apr. 25, p. 43) was ac- 
celerated by a 15% traffic decline that 
forced the carrier to drop a refinancing 
program that would have forestalled a 
court petition for foreclosure by Vick- 
crs-Armstrongs, Ltd., on the company's 
flight equipment. 

It is still too early to determine 
whether first quarter showings will force 
some revisions of optimistic forecasts 
made at the beginning of the year 
which estimated that gross revenues for 
the entire U. S. scheduled airline indus- 
try would reach a high of S2.9 billion 
(AW Dee. 28, p. 27). However, the ef- 
fects of the March traffic declines arc 
strongly reflected in first quarter results. 

For example, American Airlines was 
able to reverse the industry trend during 
the month with a 2% increase in first- 


class traffic and a 26% increase in coach 
traffic. 

Despite this relatively good showing, 
coupled with an estimated 22% in- 
crease in gross earnings during the first 
quarter, the airline showed a $453,000 
net loss for the period. C. R. Smith, 
American president, emphasized that 
the deficit in the face of a revenue in- 
crease underscores the urgent need for 
an increase in airline fares. 

Braniff will report a first-quarter loss 
despite an 11.8% increase in revenue 
passenger miles during March. The 
airline attributed its red-ink figure to 
loss of public confidence in the Lock- 
heed Electra turboprop transport fol- 
lowing two crashes now under investi- 
gation by the Civil Aeronautics Board 
(AW Apr. 25, p. 40). The airline will 
report a 7% increase in first-class avail- 
able scat miles and a 137% boost in 
coach available seat miles as a result of 
the introduction of turbine equipment, 
which will force a seven point drop in 
the over-all load factor. 

Trans World Airlines, which will re- 


Soviet Justice 

Moscow— Soviet justice has triumphed 
in the case of “aerial profiteers" in the 

caught red-handed in the act of trans- 

BaiknMo Irkutsk in Siberia (AW Apr. 
4, p. 51). 

Konisomohkaya Pravda reports that 
the pilots concerned have been issued 
"severe reprimands." In addition, one 
An-2 captain was fined the cost of the 
illegal free transportation of the salmon. 

Charges against the Russian pilots 
were: delaying a flight without justifica- 
tion while obtaining the salmon, using 
their official positions for private pur- 
poses and bringing discredit to Aeroflot's 
flying personnel. 


port a first quarter operating profit of 
$7.4 million, saw a 1 % decline in first- 
class traffic in March and a 6.8% gain 
in coach traffic. Carrier’s load factor 
dropped from 63.8% to 57.1% during 
the month. 

Northwest was the only one of the 
12 trunklines to realize a load factor 
increase during March. Available seat 
miles during tnc month were held to a 
.9% increase, while revenue passenger 
miles climbed 2%. Non-recurring jet 
training expenses and a 29% jump on 
flight equipment depreciation costs 
were given as the main reasons behind 
the $631,733 net loss the airline will 
report for the first quarter. 

During the first quarter. United was 
forced to cut capacity by an esti- 
mated 7% to permit training of flight 
crews on turbojet equipment. The air- 
line experienced a net loss of $4.1 
million during the first quarter, but a 
gain of $1.3 million on the sales of sur- 
plus piston-engine aircraft reduced the 
loss to $2.8 million. 

United's Revenue 

United’s passenger revenues for the 
quarter were down 7.7%— a result of 
“unusually severe winter weather” and 
reductions in scheduled capacity, ac- 
cording to the airline’s president, W. A. 
Patterson. In March, United’s first- 
class traffic fell 16.5%, while coach 
traffic showed a marginal rise of slightly 
over 1%. 

Western Air Lines reported substan- 
tial increases in all categories of travel 
during March. First-class revenue pas- 
senger miles rose 26%, coach traffic 
was up 7%. Western Air Lines will re- 
port a net proft of about $750,000 for 
the first quarter. 

The impact of the travel depression 
on the trunklines was regional in char- 
acter. Airlines suffering the heaviest 
setbacks were those whose major routes 
are confined to the area east of the Mis- 
sissippi River. Exceptions were Delta 
Air Lines, with a 6% increase in first- 
class traffic and a 9% boost in coach 
revenue passenger miles. Northeast 
showed losses in coach traffic, but a 
substantial 10% climb in first-class traf- 
fic gave the carrier a 2% over-all traffic 
increase. 

Delta Air Lines, which operates on 
a fiscal year ending June 30, reported 
a net profit after taxes of $1,103,189 
for the nine months ending Mar. 31. 
Operating revenues for the period were 
$85.7 million— a 12% increase over the 
same period of last year. Operating ex- 
penses climbed 22% to reach $83.5 
million. 

Upturn in Northeast's traffic during 
the first quarter is expected to place the 
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airline in the black after showing heavy 
losses in 1959 which are now estimated 
at about S6 million. Eastern and Na- 
tional airlines were hard hit by the 
March traffic depression, with Eastern 
feeling the pinch of a 17% decline dur- 
ing tne month in coach travel, while 
National's first-class traffic plummeted 
26% in the same period. 

Capital has struggled during the first 
quarter against a steady decline in its 
traffic that brought about a three-month 
net loss of $5.4 million and an oper- 
ating loss of $4.8 million. Passenger 
load factor for the system toppled 10 
points from the 59.9% recorded in the 
first quarter of 1959 to 49.6. 

Operating revenues dropped a sharp 
11% from $26.6 million for the first 
quarter last year to $23.6 million dur- 
ing this year's first three months. Oper- 
ating expenses in the same periods 
jumped from $26.9 million to $28.4 
million. 

Revenue plane miles flown were 
down and passenger miles sold took a 
substantial dip. 

Industry observers are not inclined 
to feel that the Capital crisis is neces- 
sarily the beginning of a general debacle 
among regional trunklines, although 
they admit that the case is an indica- 
tion of the future awaiting carriers 
which are not fortified with sufficient 
resources to carry them through critical 

If general business conditions remain 
firm and normal traffic trends are re- 
stored for an extended period of time, 
the industry should prosper sufficiently 
to permit a 14% increase in revenue 
passenger miles in 1960 over 1959 as or- 
iginallv forecast by Aviation Week 
(AW Dec. 28, p. 29). 

There are considerable signs of a 
weakening of the general economy such 
as falling stock market prices and a con- 


tinuing lower drift in the production 
of steel. 

I lowevor, consumer income is at rec- 
ord heights— the gross national product 
for the first quarter is estimated at close 
to the S500 billion mark, and capital 
spending appears headed for a substan- 
tial increase this year. Thus, if the 
economy remains strong, most carriers 
can expect to experience an upward 
traffic trend. 

Principal problem lies in maintaining 
a breakeven load factor that will permit 
a profitable operation— a problem that 
grows more severe as additional turbine 
aircraft multiply the industry’s scat pro- 
ductivity. Whether this over-capacity 
will force some carriers to the wall re- 
mains to be seen since it is not vet pos- 
sible to determine which competitive 
weapons will be used to keep load fac- 
tors at a healthy level. 

Attracting Passengers 

rates as a means of attracting passengers 
would give the initiating carrier only a 
temporary advantage since most major 
carriers would promptly match the 
rates, creating substantial cuts in gross 
revenues and a general deterioration in 
rate structures. The industry is virtually 

many major markets, a general fare re- 
duction does not necessarily sufficiently 
generate enough new traffic to offset 
the loss in revenues resulting from the 

Another unknown factor in assessing 
the effects of an over-capacity problem is 
the influence such a situation will have 
on aircraft utilization (see p. 43). At 
present, major carriers arc converting 
piston-engine aircraft into all-cargo car- 
riers as one means of keeping the fleet 
operating at efficient utilization earn- 


Continental has managed to maintain 
one of the highest jet utilization rates 
in the industry and in March experi- 
enced a 95% increase in available seat 
miles as a result. Coach available seat 
miles alone climbed 465% during the 
month as new schedules were intro- 
duced and a high utilization rate was 
maintained. 

Net effect was to pull the carrier's sys- 
tem load factor down from 50.4% to 
48%. Nevertheless, the airline showed 
an operating profit of $81 1.000 during 
the first quarter and net earnings of 
$54,000 for the period. Total operating 
revenues climbed 73% to $13.5 million 
while operating expenses were held to a 
66% rise. 

Industry's experience with turbojet 
schedules last year lend strong support 
to the theory that the equipment will 
develop new traffic and open new mar- 
kets. In 1959, most jet operators re- 
ported load factors in the high 80s and 
low 90s without any disturbing evi- 
dence that traffic was being drained 
from piston-engine services. United, 
for example, which operated with pis- 
ton-engine transports against jet com- 
petition on its major routes through 
most of 1959, showed a climb in rev- 
enue passengers carried from 7.2 million 
in 1958 to 7.5 million last year. 

Approximately 40 new turbojet trans- 
ports will be introduced into scheduled 
service during the second quarter of 
1960. As- a result, load factors by late 
summer should indicate whether the 
industry is faced with an over-capacity 
problem, and if so, which carriers will 
survive the impact of decreasing rev- 
enues, towering expenses and heavy 
costs of low utilization. If the economy 
fails to hold its present strength or if 
the accident record is not arrested, this 
ultimate test may arrive before the end 
of the second quarter. 
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Fight Narrows in Air Alert Controversy 


By Katherine Johnsen 

Washington— Heated controversy over 
the need tor an airborne alert for Stra- 
tegic Air Command’s Boeing B-52 
bombers to avert a possible knockout 
blow from Soviet ballistic missiles dur- 
ing the critical 1961-63 “missile gap” 
period has largely narrowed to a ques- 
tion of whether an "on the shelf” 
alert capability should be built for one- 
eighth or one-fourth of the B-52 fleet. 

In closing testimony on the Fiscal 
1961 budget before the House Appro- 
priations Armed Services Subcommit- 
tee, SAC Commander Gen. Thomas S. 
Power agreed with a Mar. 4 written 
statement to him by the Joint Chiefs 
of Staff that an airborne alert is not 
necessary "right at this moment” (AW 
Apr. 11, p. 34). Gen. Power said the 
proposition is "academic” since there is 
no present capability to sustain it. The 
recent JCS memorandum to Power was 
in reply to a communication on air- 
borne alert need he presented to the 
chairman of the Joint Chiefs on Mar. 6, 
1959. 

"If I put the force on airborne alert 
... a per cent of it on alert right now, 

I would destroy the force more thor- 
oughly than Mr. Khrushchev could de- 
stroy it, because it would run out of 
parts and would be grounded,” Gen. 
Power said. 

Gen. Power told the subcommittee 
that the issue at stake is between a 
program for an on-the-shelf capability 
for one-eighth of the SAC B-52 fleet 
supported by the Joint Chiefs and the 
Administration, or a program of on- 
the-shelf capability for one-fourth of the 
fleet as advocated by Gen. Power andv 


supported by USAF Chief of Staff 
Gen. Thomas D. White. A total of 
704 B-52s are programed for SAC's 14 
heavy bomber wings. 

"I think we should have an on-the- 
shelf capability for the highest pos- 
sible, or practical, percentage of the 
heavy force,” Gen. Power told the 
subcommittee. "I think it is possible 
to maintain one-quarter of the force.” 

Gen. Power said his proposal for ex- 
pansion of SAC's on-the-shelf air alert 
capability would require 5571 million 
in Fiscal 1961 in addition to the 5185 
million in the Fiscal 1960 and 1961 
budget requests for the JCS plan. 

Gen. White presented Gen. Power's 
air alert program to the Joint Chiefs in 
connection with the Fiscal 1961 budget, 
and it was rejected. 

Other Highlights 

Following are other highlights of 
Gen. Power's testimony: 

• Convair B-58 supersonic bomber. 
Gen. Power said he “would like to re- 
serve judgment” on this program until 
next year but strongly supported the 
S500 million in Fiscal 1961 budget 
requests for procurement of 30 B-58s. 
He said the B-58 is “a bird in the 
hand” for protection in the critical 
period before 1965 and resisted sug- 
gestions by subcommittee members that 
B-58 funds be shifted to accelerate the 
more advanced North American B-70 
Mach 3 bomber program, which is not 
expected to be operational before 1966 
or 1967 under present planning. Con- 
sidering contract termination costs, if 
the B-58 program were canceled, Gen. 
Power said, "you would probably end 
), at this stage of the game, where 


Dyna-Soar Configuration Resolved 

Washington— Controversy over the shape to be used for the Dyna-Soar vehicle 
was settled last week with the announcement that Boeing Airplane Co. will stick 
to tire original concept of a winged glider. Design and ground testing will begin 

Subcontractors will be selected in competitions over the next four to six months. 
Whether they will be subcontractors to Boeing or associates directly under the Air 
Force has not been decided. A mocknp of the glider is due to be ready about a 

Strengthened Martin Titan-J booster will be used through the unmanned and 
manned orbital flights. Some of the modification work will be done at the Balti- 
more plant. Boeing will build 11 gliders-three for ground tests, four for unmanned 
boost flights and four for manned boost flights. Titan will carry the program, which 
should end late in 1964, through the suborbital phase. An improved Titan or pos- 
sibly an improved Atlas will be used for orbital tests, and, if the vehicle grows into 

One and possibly two existing Titan pads at Cape Canaveral will be modified for 
Dyna-Soar launchings. 

USAF has released $29.7 million in Fiscal 1959 and 1960 funds and has S58 
million in Fiscal 1961 budget requests for the program. Total program is expected 
to cost about $800 million over the next five or six years (see p. 23). 


you wouldn't save any money . . . you 
would be taking money from something 
that is supposed to protect you ... in 
1961 and 1962 to do a job’ for you in 
1965. From a timing point of view I 
don’t think that is particularly sound.” 
He also told the subcommittee that he 
is "satisfied” with the Fiscal 1961 B-58 
program. In earlier congressional testi- 
mony, however, he supported an ac- 
celeration of the program (AW Feb. 8, 
p- 35). 

• Polaris fleet ballistic missile system. 
Gen. Power viewed Polaris as "a very 

E rromising weapon system,” but chal- 
engecl Navy contentions that sub- 
marines would carry war away from the 
U.S. continent. First, he said, Soviet 
ballistic missiles would not be directed 
against submarines and "vou have freed 
them to attack cities in the U. S.” Sec- 
ond, he said, enemy ballistic missiles 
would be directed against Polaris missile 
and nuclear submarine facilities in the 
U.S. Gen. Power also told the sub- 
committee that as to cost Polaris com- 
pares unfavorably with USAF's Min- 
uteman solid-propellant ICBM. "You 
could buy eight hardened and dispersed 
Minutemen for one Polaris,” he said. 

• Missile defense. When Soviet ballis- 
tic missiles become available in num- 
bers in the mid-1960s, Gen. Power said, 
"civil defense will become a large part 
of our deterrent posture . . . civil de- 
fense and what you are doing is a 
visible sign of your determination to 
survive. It is tremendously important." 
• North American B-70. Terming the 
B-70 “a dramatic step forward" in 
manned bombers. Gen. Power urged 
an increase in the Administration's S75 
million Fiscal 1961 research program for 
the B-70 to provide for development of 
such subsystems as the bomb bay unit, 
electronic countermeasures systems and 
communication systems. USAF had 
wanted 5464 million for the B-70 in 
Fiscal 1961. "You have growth in the 
B-70 because you are on the low part 
of the curve as far as the ability to 
withstand heat is concerned,” Gen. 
Power said. “You program metals and 
materials in it that have the qualities to 
withstand extreme heat.” Should a de- 
fense against missiles be developed, he 
warned, the decision on the B-70 would 
become "tremendouslv important.” 
Gen. Power estimated that by the mid- 
1960s SAC's ratio of missiles and 
manned bombers would be approxi- 
mately 50-50, in 1964 SAC would be- 
gin “dramatically” phasing down the 
manned bomber but that bombers 
would never be "completely" phased 
out. “I think you are going to always 
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McDonnell Builds Mercury Subsystems in Superclean Rooms 

filtration svstciu removes dust particles down to 3/10 micron in size from the air. Rooms are maintained at 75F drv bulb temperu- 
turc and maximnm of 50% relative humidity. Uniform lighting provides minimum of 160 ft. candles as compared with 70 ft. candle 
standard for assembly in many aircraft plants. Precautions are aimed at reliability. Emergency escape system test using the first VlcDon- 


Eight Countries Join 
In Hanover Air Show 

Hanover— International participation 
on a large scale in this third postwar 
Hanover Air Show underlines the grow- 
ing importance of West Germany as 
a major producer and customer for 

Eight countries sent aircraft and 
products to the show, demonstrating 
Italian sport planes, British lightweight 
and heavyweight freighters and Ameri- 
ca's Mach 2 Lockheed F-104 Star- 
fighter. Many static displays showed 
joint efforts put on by foreign firms 
in association with Gentian licensees or 
subcontractors, such as United Air- 
craft’s participation with Weser Flug- 
zeugbau or General Electric's with 
BMW. 

Observers at the show are convinced 
the Gentian show will provide an off- 
year balance to the long-established 
French Salon Internationale d'Acronau- 
tique. Present plans arc to hold the next 
German show in 1962, avoiding conflict 
with the next Paris show scheduled for 
1961. 

Size and content show visible proof 
of a startling postwar comeback in Ger- 
man aircraft industry. Although two 
years ago the industry employed about 


10,000 workers and was programed to 
remain that size, employment now is 
up to more than 20,000 and steadily 

Curtain-raiser to the firing display 
was the appearance of a USAF F-l 04C 
flown in from a Spanish base. Super- 
sonic Lockheed fighter and Fiat G.91. 
both chosen to equip the new Luft- 
waffe, arc centers of interest in the 
outdoor aircraft display. Perennial 
Hawker Hunter two-seater trainer was 
a runner-up for interest. West German 
Defense Minister Franz Josef Strauss 
took a 30 ntin. flight in the trainer. 

West Germany's first jet transport 
design. Hamburger Flngzcugbau’s HFB- 
314, was shown in model form. 


Nuclear Nozzle Award 

Washington— Rocketdyne Division of 
North American Aviation, Inc., has won 
a National Aeronautics and Space Ad- 
ministration competition to develop and 

zlcs for tests with a breadboard nuclear 
rocket engine (AW Apr. 18, p. 26). 
Seven companies entered bids. Nozzle 
will be used next vear with a Kiwi re- 
actor as part of the NASA-Atomic En- 
ergy Commission Rover nuclear rocket 


Aeronutronie Wins 
Lunar Capsule Award 

Washington— Aeronutronie Division 
of Ford Motor Co. was chosen by Na- 
tional Aeronautics and Space Adminis- 
tration last week to build a 300 lb. in- 
strument capsule which is to make a 
rough landing on the moon within the 
next two years, as revealed bv Avia- 
tion Week (Apr. 25, p. 26). 

Instrument capsule will be ejected 
from a lunar probe being built under 
Project Ranger by NASA’s Jet Propul- 
sion Laboratory. )PL will provide tech- 
nical direction for the Aeronutronie 
project and will negotiate the contract. 

Aeronutronie estimates that the cap- 
sule program will cost about 53.5 mil- 
lion. After 13 companies submitted 
bids in the competition, NASA asked 
Aeronutronie, Hughes Aircraft and 
North American Aviation's Missile Di- 
vision to prepare advanced capsule de- 
sign studies. Aeronutronic's proposal 
was chosen for contract negotiation. 

Atlas Agena-B will be used to launch 
the S00 lb. lunar vehicle on its 60-70 
hr. flight. Lunar probe will carry a 
television system for photographing the 
surface of the moon, as well as other 
scientific instrumentation and the 300 
lb. capsule. 
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Tiros Exceeds Weather Bureau Hopes 


By Evert Clark 

Washington— Information returned 
by the Tiros experimental weather sat- 
ellite has exceeded expectations and 
has made meteorologists "quite de- 
cidedly optimistic” about the value of 
a complete system of satellites, accord- 
ing to Weather Bureau officials. 

The satellite, launched on Apr. 1 by 
National Aeronautics and Space Admin- 
istration, has made discoveries, provided 
information from vast areas of the 
globe that have been almost unobserved 
before from the meteorologist’s point 
of view, and is returning television 
images of good enough quality that they 

to all of us.” according to Dr. "E 
Wcxler, director of meteorological re- 
search for the bureau. 

Dr. F. W. Reicheldcrfer, chief of the 
bureau, said that although systematic 
inspection of the pictures returned so 
far is just getting under way, “initial 
results from this one experimental satel- 
lite lead us to believe that a new era 
in meteorological observing is about to 
open for us.” 

Despite several operational difficulties 
with the satellite itself. Tiros already 
has provided information on “these 
enormous blank areas (mostly over 
oceans) where storms can reside unde- 
tected for a week or so without our 
knowing about them,” Wexler said. He 
said that "perhaps only one fifth of the 
atmospheric mass is anvwherc reason- 
ably observed nowadays, 1 ’ and the cost 
of supplying ground and sea stations to 
obtain adequate coverage is prohibi- 

Wexler said that to predict the 
weather for Washington. D. C., for 
“the next day or two ... it is all right 
to have observations perhaps for one 
or two thousand miles around Washing- 
ton . . . but if you are going into pre- 
dictions for Washington beyond that 
time, you have to know observations 
far out in the Pacific, over the Arctic. 
Siberia and so on. And if you go beyond 
that, if you are trying to get some idea 
of what outlooks might be 30 days 
hence, one should have observations for 
even a larger area, perhaps the whole 
earth.” 

Cost of a satellite system cannot be 
compared directly with that of a ground 
and sea-based system because the satel- 
lites are supplementary. They do not, 
for example, provide information on 
pressure, temperature, humidity, wind 
velocity and direction, etc., as a scries 
of radiosonde balloons would, Reich- 
elderfer said. They could, however, sup- 


plement hurricane reconnaissance air- 

"If we were to do the whole job by 
aircraft as we thought at one time we 
might have to do,” Reicheldcrfer said, 
it would take a lot of airplanes to 
cover the whole expanse of oceans. 
Eventually, if the satellite can point out 
where the storms arc. then relatively few 
aircraft can cover it, going out and 
seeing what it is made of. 

“I think it is safe to say if you try 
to do the whole job by means other 
than satellites, the cost would be 
greater.” Reicheldcrfer said. Cost of 
maintaining “a very few” weather ships 
stationed in the Atlantic runs S25 mil- 
lion to S50 million a year, he said. 

In addition to covering blank areas, 
future satellites equipped with infrared 
equipment, radars, etc., will “give us 
a basic understanding of the energy 
input and output of the atmosphere 
complex,” Wexler said. 

Other Achievements 

Meanwhile, Tiros already has: 

• Revealed that the atmosphere “seems 
to be capable of an immense variety of 
scale” in producing cyclonic areas. 

• Revealed “an unexpectedly large de- 
gree of organization in cloud systems.” 

Tiros observed a storm with a 1 ,000- 
mi. diameter vortex some 800 mi. west 
of southern California on Apr. 4. 
Wexler said this was “a rather unusual 
place for a storm, where usually anti- 
cyclones are found,” and said the 
Weather Bureau “had a few ship re- 
ports” from the area between California 
and Hawaii which led it to believe there 
was a storm there, but "we had no de- 
tails.” 

“We certainly would not suspect, 
from the few observations we did have, 
this amount of structure to the storm. 
'Die interpretation of this amount of 
structure we are not in a position to 
make. This is new to us really. This 
will form a subject for study in the 
months and years to come,” Wexler 

The storm consisted of a "very large 
banded structure— clear, cloud complex, 
clear again, another cloud complex,” 
Wexler said. "But then the individual 
band is broken up into a scries of 
smaller bands, and probably if we had 
fine enough detail there would be 
smaller bands within those.” 

This degree of organization in large 
cloud systems is perhaps Tiros' most 
important discovery so far. Reichel- 
dcrfer said: 

“It is well known from radar ob- 
servations that hurricanes are charac- 


terized by bands of clouds which spiral 
inward around the storm center. Now, 
as a direct result of Tiros, vve have 
seen that spiral banded cloud structure 
also exists around well-developed storms 
located outside of the tropics.” 

Wexler said meteorologists knew that 
storms rotated about a center, but that 
“in the case of hurricanes, during the 
war when radar was first used to observe 
hurricanes, to everyone’s astonishment 
instead of a solid cloud mass rotating 
around a center, it was found that the 
cloud was broken up into bands, circu- 
lar bands, spiraling in toward the center, 
bands perhaps being 20 to 30 mi. wide 
with clear spaces of perhaps the same 
dimensions between. 

“But no one really suspected that 
outside of the tropics these storms 
would have such structure,” Wexler 
said. “Maybe some hardy souls made 
a prediction or surmised it but nobody 
really showed any definite proof. 1 
would say this is the first definite proof 
we have that a large percentage of such 
storms as tropical storms do have such 
a banded structure. 

“We are curious to see how high a 
percentage will finally emerge when we 
examine a lot more cases, and whether 
there is a true difference, say. between 
storms of the continental areas and 
storms over the oceans, whether there 
is more banded structure for oceanic 
storms than there is for continental 

Tiros observed a 1,500-mi. diameter 
storm 300 mi. west of Ireland on Apr. 
2 and again the next day. On the first 
day. circular bands of clouds ranging 
in widths from 20 to a few hundred 
miles spiraled around the center. By 
Apr. 3, the circulation pattern had 
changed and instead of a few smaller 
bands there was one very large band, 
perhaps 1 30 mi. in width, winding 
around the center. 

The satellite also was programed to 
look at a typhoon off Australia on Apr. 
10. At that time, the Australian Me- 
teorological Sen-ice had only three re- 
ports from the storm area. Wexler said 
Tiros photos showed "quite a lot of 
detail that you would not suspect from 
the surface observations.” 

After the 22nd orbit. Tiros’ high- 
resolution camera no longer could 
record images for rclav to earth. Wil- 
liam G. Stroud, chief of meteorology 
for NASA’s Goddard Space Flight 
Center, said there also is continuing 
trouble with the horizontal scanner 
which was to indicate satellite attitude, 
“but neither of these is catastrophic in 
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Gmniman’s A2F-1 Intruder low level attack bomber, formally rolled out last week following its first flight, is designed to maintain Mach 
.9 at sea level. Powcrplants arc two Pratt & Whitney J52P-6 turbojets delivering 8,500 lb. tlinist each. Variable tailpipes can be lowered 
for STOL effect during takeoffs and landings. Stores probably will include the Temco Corvus air-to-surfacc missile. 


Grumman Flies A2F-1 Low Level Attack Bomber 


Completely obscured targets will be visually represented to A2Fs pilot through an electronic integrated display system. Tin’s sys- 
tem also provides data for the aircraft's digital integrated attack navigation system (DIANE) by which the pilot can preselect an 
automatic course of action for the aircraft including approach to target, weapon discharge and escape. Below, the Intruder is shown 
in comparison with the Grumman WF-2 anl ub ir 1 1 rf-ire plane and the Douglas A3D attack bomber. 





Hughes GAR-11 Falcon With Nuclear Warhead Unveiled 


Nuclear warhead Hughes Falcon, GAR-11, new air-to-air missile to be carried by Convair F-102, will permit effective head-ou attacks 
against supersonic bombers. New Air Force missile, developed by Hughes Aircraft Co., will supersede the MB-1 Genie unguided nuclear 
rocket now used on Northrop F-89s. First models of the GAR-11, being produced at Hughes’ Tucson, Aria, plant, were delivered in 
March for test and evaluation. Nuclear Falcon will go into operational use later this year. Latest member of the Falcon family measures 
7 ft. long, 11 in. in diameter, weighs slightly over 200 lb. (right). The GAR-11 is about 6 in. longer than earlier GAR-ID (second 
from left) radar-guided Falcon, GAR-2A infrared guided Falcon and GAR-3 Super-Falcon (extreme right). GAR-11 is about twice the 
diameter of other Falcons, to accommodate nuclear warhead. New missile, like the GAR-ID and GAR-3, employs inactive radar guid- 
ancc, homing on radar energy that is bounced off target by intercep tor's radar. Control surface configurab'on resembles GAR-3. The 
GAR-11 can be carried in mixed loads with other types of Falcons. 


USAF Reorients Pilot Training; 
Will Abandon Contract Schools 


Washington— Air Force plans to con- 
solidate pilot training operations next 
year in a new flight training program 
that will eliminate the use of civilian 
contract primary schools. 

Under the new program, students will 
receive all their flight training at one 
base, and all the training will be done 
by Air Force pilots. The combined 
program will be operated at six bases. 

USAF says this new approach will 
save money by eliminating student 
moves between bases and reduce stu- 
dent eliminations from the program as 
a result of continuous supervision at a 
single base. New program will mean 
training can be done with fewer bases, 
and USAF said the use of Air Force 
pilots for instructors will give "valuable 
jet flying experience to more Air Force 
flyers.” 


Contractors object to the new pro- 
gram on the grounds that it is not an 
efficient or economical way of training 
pilots. Civilian contractors trained over 
200,000 pilots during World War II 
and have trained more than 40,000 

sumed in 1951. 

Training volume has been declining 
in recent years with reduced Air Force 
need for pilots. 

Navy conducts all its own flight train- 
ing. Army curentlv has contractors op- 
erating a fixed-wing training school at 
Ft. Rucker, Ala., and a helicopter 
school at Camp Wolters, Mineral 
Wells, Tex. 

Air Force plans to conduct consoli- 
dated training programs at Webb AFB, 
Big Spring, Tex.; Reese AFB, Lubbock, 
Tex.; Vance AFB, Enid, Okla.; Craig 


AFB, Selma, Ala.; Moody AFB, Val- 
dosta, Ga., and Williams AFB, Chan- 
dler, Ariz. Williams AFB currently is 
a Tactical Air Command base; this func- 
tion will be absorbed by Luke AFB. 
Phoenix, Ariz., in November, and 
training will start at Williams in 
January. 

Moody AFB is now an intercepter 
pilot school. This training will be ter- 
minated in November, and Moody will 
launch the new program in April, 1961. 
Basic instructor course at Craig AFB 
will be transferred to Randolph AFB, 
San Antonio, Tex., this summer. Laredo 
AFB. Laredo, Tex., will continue its 
basic pilot training program until early 
next year. Later use oF the Laredo fa- 
cility is now under study. 

Basic flying school at Greenville 
AFB, Greenville, Miss., will be con- 
verted to a technical training school for 
firefighting and administrative training. 
These schools are now located at Lowrv 
AFB, Denver, Colo., and Lackland 
AFB, San Antonio. 
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Contractors and bases to be elimi- 
nated under the new program include: 

• Bciscr Aviation Corp., Moore Air 
Base, Mission, Tex. 

• Southern Airways School, Bainbridgc 
Air Base, Bainbridgc. Ga. 

• Pittsburgh Institute of Aeronautics, 
Graham Air Base. Marianna, Fla. 


New York— United Aircraft Corp. 
would rather take a strike than accede 
to current union demands for a union 
shop or full compulsory arbitration. 
II. M. Horner. UAC chairman, told the 
New York Society of Security Analysts 

Contracts at various plants and divi- 
sions of the corporation expire over a 
jeriod of December through May (AW 
Mar. 21. p. 26). By continuing to work 
.vithout contract at plants where expira- 


• Hawthorne School of Aeronautics. 
Spence Air Base. Moultrie, Ga. 

• ScrvAir, Inc.. Bartow Air Base, Bar- 
tow. Fla. 

Flying training is to be completed at 
these bases by the end of 1960, and they 
arc scheduled to be closed by the end 
of March. 1961. 


tions have taken place, the unions will 
be in a position to call virtually a corpo- 
ration-wide strike bv mid-month, Hor- 
ner said. 

Wages do not seem to be a primary 
issue. Horner said. As for the union 
shop, he added, United is opposed to it 
"for obvious reasons.” 

United is not opposed to arbitration 
on specific points of a union contract, 
which arc a matter of law. But the 
company is strongly opposed to com- 


pulsory arbitration of any broad issue. 

In practice, when such issues arc 
taken before a judge. Horner said, there 
is a tendency on the part of the judge 
to throw up his hands, cry. “A plague 
on both sour houses.” and give each 
party half of what he wants. "This way 
the union always gets half of what it 
wants.” he said, “and this is the way 
you give away the shop.” 

Other Points 

Other points Horner touched on: 

• Sikorsky's S-60 flying crane helicopter 
looks like the most promising company- 
sponsored project in terms of potential 
dollar value within the next three-four 
years. Hie S-60 is a big, expensive heli- 
copter. lie said, but it appears to have a 
wide, international market and could 
draw orders for as many as 200. Horner 
made it clear the time span involved 
here was important and that there arc 
other projects which might produce 
more revenue farther in the future. 

• Continuous trickle of reorders rather 
than another big round of airline pur- 
chases is the likely future pattern for 
jet transports. There will have to be 
orders for a small jet transport, but what 
airplane it will bc-Sud Caravellc. Boe- 
ing 727 or Vickers VC.ll— is not clear 

• United could show an immediate re- 
turn to higher earnings if it dropped its 
company-sponsored research and devel- 
opment programs. It has spent SI 55 
million for facilities in the three years 
ending in 1959 and will spend $40 mil- 
lion this year and perhaps that much 


Sponsored Engineering 

Homer said company-sponsored 
R&D is essential for growth. United 
could rely on sponsored engineering— it 
has $200 million in such contracts now 
—but the company would not develop 
in this fashion. 

Dealing specifically with United's 
West Coast research subsidiary, Homer 
pointed out that the company is spend- 
ing substantial sums of its own for test 
firing of small solid propellant rockets 
using several new propellants it is in- 
vestigating. This operation will require 
new mixing facilities, test firing stands 
and a new engineering building. 

But sponsoring this work itself pro- 
tects United in the proprietary rights 
for such developments. "We hope to 
get basic patents in this field,” he said, 
"before we take any contracts in it." 

Horner said United first quarter sales 
will be approximately $270 million. $20 
million above the first quarter of 1959. 
Earnings will be somewhat lower than 
last year's SI. 20 a share— probably pen- 
nies under a dollar, he said. Commer- 
cial sales were estimated at $83 million 
compared with $39 million for the pe- 


USAF-Martin Titan G-5 Firing 

Air Forcc-Martin Titan G-5 was recently fired 5.000 mi. in the third full-range test of the 
ICBM. Data capsule was recovered from the prototype Avco Mark IV- re-entry vehicle. 
Test was the 13th since the Titan flight test program began in February. 1959, and the 
third full-range test since Feb. 24, 1960. Martin reports nine test flights were completely 
successful and that two were partial successes. Remaining two Titans exploded at launch. 


United Aircraft Will Resist Union 
Demands in Face of Strike Threat 
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Defense, StateDepartmentPoliciesRapped 


By Ford Eastman 

Wasliington-Statc Department poli- 
cies and Defense Department organiza- 
tion have failed to keep pace with the 
scientific revolution that has produced 
major changes in weapon systems and 
military strategy. Dr. James A. Perkins, 
vice president of the Carnegie Corpo- 
ration, charged in testimony last week 
before the Senate Subcommittee on 
National Policy Machinery. 

"The global sweep of modem weap- 
ons makes it clear that foreign policy 
and military policy are inextricably 
linked," Dr'. Perkins said. “And yet 
there are few indications, indeed, that 
this fact has influenced either the or- 
ganization or the procedures of the 
Department of State.” 

There is no high official in the De- 
partment who has these considerations 
as his specific responsibility', Dr. Per- 
kins said. He added that, so far as he 
knows, there arc no regular briefings 
of top State Department officials on the 
military aspect of U.S. foreign policy. 

“Just as modem weapons require mili- 
tary' knowledge in the State Depart- 
ment,” Dr. Perkins said, "modern 
weapons and derived modern strategy 
have made largely obsolete existing or- 
ganization in the Pentagon. If anything 
is clear, it is that modern warfare does 
not divide itself up into problems of 
land, sea and air. Weapons have made 
the globe one large integrated battle- 
field, and strategy, tactics and the or- 
ganization to support these must recog- 
nize this fact." 

Dr. Perkins told Sen. Henry M. 
Jackson (D.-Wash.), subcommittee 
chairman, that functional tasks are now 
divided along the lines of strategic deter- 
rence, limited warfare, continental mili- 
tary defense, civil defense and military 
assistance to allies. He added, however, 
that it has been impossible to assign 
tasks on a functional basis along exist- 
ing sendee lines and that “tradition, re- 
quirements of sendee morale and plain 
inertia have kept us from making the 
necessary hard decisions to really unify 
the separate sendees and to create an 
organization in accordance with the 
tasks to be performed.” 

The hearings were scheduled to de- 
termine “how our government can best 
gear science and technology into foreign 
and defense policy-making.” 

In addition to reorganization of the 
Defense Department on a functional 
basis. Dr. Perkins recommended that 
the State Department consider: 

• “Appointment of a civilian officer” 
for military affairs at the level of assist- 
ant secretary. 

• Assignment of at least two dozen 


middle-grade officers a year to the Na- 
tional War College for” its regular pro- 
gram of courses and instruction. 

• Development of appropriate relations 
with a semi-private research organization 
for assistance in the analysis of the mili- 
tary and strategic considerations in- 
volved in various foreign policies. 

Dr. William H. Pickering, director. 
National Aeronautics and Space Admin- 
istration's Jet Propulsion Laboratory, 
told the subcommittee that it is essen- 
tial for the U.S. to do a better job in 
defining its national goals and in under- 
standing the role science plays in both 
the military and non-military postures. 

We must be concerned with defin- 
ing our goals and making them known,” 
he said, "as well as being concerned 
with funding, manpower and organiza- 
tional matters— or in other words we 
must define the ends before trying to 
develop the means of getting there.” 

Asked whether the present situation 
requires government support or projects 
not specifically related to military 
weapon objectives. Dr. Pickering said 
"unequivocally yes." 

Hie civilian space program is an ob- 
vious example he said. Others which 
could have an equally important impact 
on world opinion, he said, include 
methods of weather control, develop- 
ment of fusion power and low-cost, 
practical power generation sources that 
might derive their energy from the sun 
or thermoelectric devices. 



There are important scientific areas 
of national importance, Dr. Pickering 
pointed out, where private industry or 
universities are either not in the po- 
sition to fund or lack the incentive to 
do so because of long-term investments. 

He also told the subcommittee that: 

• “It is possible for the government to 
do a better job of identifying and prose- 
cuting crucial technological develop- 
ments. This can be done only through 
the government inviting in and heed- 
ing the advice of the top scientists of 
the country.” lie said “the answer can 
only lie in establishing a definite and 
uncomplicated hierarchy of decision- 
making authority with competent, far- 
seeing men at each level who have the 
integrity and objectivity to make de- 
cisions and stamina to back them up. 

• “It is illusory thinking to expect that 
scry many of the serious problems fac- 
ing’ government today can be solved by 
the appointment of ad hoc committees 
of well-intentioned citizens from private 
life. 'Hie important problems are gen- 
erallv so complex that, unless an in- 
dividual is in a position to devote full 
time to familiarizing himself with all 
the factors to be considered and the 
implications of the various decisions 
that can be made, the chances are that 
judgment by opinion can only result. 

• There is no question but that we 
as a nation have failed in times past to 
realize the world prestige implications 
of major scientific developments. The 
situation in my opinion is improving, 
but I have doubts whether the average 
layman is yet aware of the import which 
the world, and in particular the under- 
developed nations, will attach to scien- 
tific breakthroughs in the future." 

Dr. Herbert York, Defense Depart- 
ment director of research and engineer- 
ing, told the subcommittee: 

• One of the drawbacks to a budget 
cycle of threc-to-five years instead of one 
would be that review of programs, 
which is required constantly, might be 
"put off" for longer periods. 

• Conflict of interest statutes create one 
of the most serious problems in recruit- 
ing top technical people from industry 
for government positions, since most of 
Defense Department’s research and de- 
velopment work is contracted to indus- 
try where the most competent people 
are working. In order for such persons 
to work in government, the law requires 
that all interests in the company be 

• Science should be represented at the 
cabinet level to provide support for and 
improve the state of science in the U. S. 
He added, however, that all science, 
particularly applied science, should not 
be brought into a single department but 
left to the various agencies concerned. 
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FIRST with the newest in jet refuelers . . . 



and first with the last word in jet fuels 


Ohell’s new underwing, rear engine jet refueler 
provides fast, accurate spotting . . . minimum 
fueling time . . . considerably reduced danger of 
aircraft damage. 

The driver no longer needs to “back in.” He 
drives directly forward— avoiding any chance of 
damage to the aircraft. A transparent cab roof 
gives complete visibility for pin-pointing the jet’s 
refueling spot. All refueling equipment is up front. 
A right-hand sliding door affords the operator direct 
access to all fueling platform equipment. The entire 
procedure is fast, accurate and safe. 


This new refueler holds 8000 gallons of AeroShell 
Turbine Fuel . . . the industry-wide choice for the 
exacting requirements of jet flying. 

Shell —largest supplier of commercial jet fuel and 
aviation gasoline in the U.S. A. — guards the quality 
of these fuels by special 
handling techniques, 
pioneered and devel- 
oped in Shell’s AeroShell 
Turbine Fuel Equip- 
ment Laboratory. 


SHELL OIL COMPANY 





Never underestimate the 
cost-saving advantages of 

IAMINUM 


W e address this statement to design, tool, 
production, inspection and assembly 
engineers . . . 

Holding to extremely close tolerances is a 
costly procedure. You know that. What you may 
not know is that frequently you can ease up on 
tolerances without sacrificing a single thou- 
sandth of your precise assembly objectives. 
How? By using laminum! 
laminum is the registered trade name for 
laminated shims whose layers are completely 
surface-bonded to look and act like solid metal. 
The layers are easily p-e-e-l-e-d to bring the 
shims to any desired thickness— for a thou- 
sandth fit right at assembly. 

With laminum in the specs, machining op- 
erations become less critical, faster and less 
costly. Inspection is simpler and less costly. The 


savings carry over to the assembly line, too. 
No stand-by equipment. No machining. No 
grinding. No counting, stacking or miking. And 
no dirt between layers— eve ' ' 

Get the facts about cost- 
saving laminum, and the 
custom-stamping service 
that goes with it. They’re 
all illustrated and des- 
cribed in our Shim De- 
sign Folder No. 3. Write 
for it. 

THE LAMINATED SHIM COMPANY, INC. 

West Coast Sales and Service 
600 SIXTEENTH ST., OAKLAND, CALIF. 

Home Office and Plant 
5105 UNION STREET, GLENBROOK, CONN. 



BRASS • MILD STEEL • STAINLESS • ALUMINUM • WITH LAMINATIONS .002" OR .003" 


Ling-Altec, Temco 
Propose to Merge 

Dallas, Tex.— Proposed merger of 
Ling-Altec Electronics. Inc., and Tcmco 
Aircraft Corp., both of Dallas, into 
Ling-Tcmco Electronics, Inc., is de- 
signed to establish a position now as a 
top company in the crowded, highly 
competitive electronics-missiles market- 

indications are that in the turbulent 
period ahead, many small and medium- 
size companies in these markets will fail 
by the wayside or be forced into merg- 
ers to survive because of increasing re- 
quirements for maintaining expensive 
capabilities. 

According to the Ling-Tcmco man- 
agement, the merger is an initial step 
aimed at maintaining two continuing 
phases of expansion and growth: 

• Strong research and development 
team to fulfill the need of rounding out 
commercial and defense product lines. 

• Selective acquisitions on a planned 
program basis to supplement both com- 
panies to form a major research and de- 
velopment and production group in the 
electronics and missile fields. 

The proposed merger, to be submit- 
ted to the boards of directors and stock- 
holders of both companies soon, tenta- 
tively provides that each T cmco stock- 
holder would receive (i/10 of a share of 
Ling-Temco Electronics, Inc., stock for 
each share of Tcmco and that Ling- 
Altec stockholders would get one share 
of Ling-Temco for each share of Ling- 
Altec. Current management and other 
personnel of both companies would be 
utilized in the new group, with pro- 
posed top executive positions as fol- 
lows: Robert McCulloch. Tcmco Air- 
craft president becoming chairman of 
the board of Ling-Tcmco Electronics. 
Inc.; James Ling, Ling-Altec board 
chairman becoming vice chairman and 
chairman of the executive committee: 
Clyde Skeen, Temco executive vice 
president and general manager becom- 
ing president, and Lee D. Webster. 
Ling-Altec executive vice president, sec- 
retary and treasurer becoming Ling- 
Tcmco executive vice president. 

NASA Agena Contract 
Slated for Lockheed 

Washington— National Aeronautics 
and Space Administration is negotiat- 
ing a S50 million contract with Lock- 
heed Aircraft Corp. for 16 Agena-B 
upper stages for satellite and lunar 
probe launch vehicles. 

Approximately half the 16 Agcnas 
in this initial order are to be used with 
Thor boosters, the balance will be used 
with Atlas. First vehicle, an Atlas 
Agena-B, is scheduled to be launched 
in approximately one year, and delivery 


USAF Nozzle Plans 

Wasllington-Air Force has asked in- 
dustry for ideas on novel rocket engine 

lid 1 8 | c t prog' X let ton 
of information is being handled bv the 
Edwards Rocket Engine Test Station at 
Air Force Flight Test Center, Edwards 
AFB, Calif. 


of the 16 Agcnas is to be spread over 
the next three years. 

Thor Agena-B will be used to 
launch earth satellites beginning late 
next year, including the Nimbus mete- 
orological satellite which will follow 
the Tiros series. It will be capable of 
placing payloads weighing up to 1,500 
lb. in earth orbits. 

Allies to Pool Efforts 
For NATO Aircraft 

London— Top government officials of 
England. France and West Germany 
have reached an agreement to jointly 
develop and produce military aircraft 
and electronic components for NATO 
forces but suggestions that the British 
industry pool its know-how apparently 
do not have approval of the principal 
airframe and engine companies at 
present. 

Cooperation agreement involves 
mainly two projects: 

• Development of a verticil takeoff 
and land aircraft tailored to NATO 

aimed at European air defense needs. 

British manufacturers appear to be 
taking a "wait and see” attitude on the 
triangular agreements, pending a tenta- 
tively scheduled three-power meeting in 
London within the next six weeks. 
Some confusion exists: Aviation Week 
has learned that Aviation Minister 
Dunam Sandys made no attempt to 
contact, or brief, British aircraft and 
electronic firms on his discussions with 
France and West Germany. 

News Digest 


Dr. August Raspct, Mississippi State 
University aerophysicist. and Lowell 
Meyers, of Chance Vouglit Aircraft 
Corp., were killed last week in a modi- 
fied L-21 aircraft during a landing ap- 
proach at Starkville, Miss. The L-21 
was equipped with a suction type high 
lift boundary layer control system (AW 
Nov. 50, p. 59) pioneered by Raspct 
and his students at Mississippi State. 

Sikorsky Aircraft has temporarily sus- 
pended flight operations of its HSS-2 
twin-turbine helicopter pending a de- 


cision as to the cause of the Apr. 23 
accident in which the rotorcraft crashed 
during a low-level high-speed run, kill- 
ing experimental test pilot Francis Yir- 
rell. copilot Cordon Hazell and engi- 
neer Harvey Ilochman. 

International Business Machines 
Corp. has been selected by Air Force 
for analysis and design study of Air 
Force Control System 473-L known as 
"Globe-Quick." System is an auto- 
matic data processing and display sys- 
tem intended to provide USAF head- 
quarters with up-to-the-minute status 
of all its forces and facilities. In this 
respect, it resembles the Strategic Air 
Command Control System 465-L except 
that it will include data on all Air Force 
commands. 

Boeing Airplane Co. has received a 
contract from Air Force Air Research 
and Development Command for a pre- 
liminary design for a recoverable booster 
system. The nine-month program will 
be under the direction of ARDC's 
Wright Air Development Division. Pre- 
liminary design work will be managed 
for Boeing by its engineering and prod- 
uct development organization within its 
Aero-Space Division. 

Army Nike Zeus anti-ICBM test 
vehicle was successfully fired from an 
underground silo at the White Sands, 
N. M., Missile Range last week in the 
first attempt to launch the system from 
below ground. First-stage 45,000-lb.- 
thrust booster was ignited in the test fir- 
ing; second stage and warhead were in- 
ert. Firing was the sixth launch of a 
Zeus test vehicle, of which four have 
been completely successful, according 

Hughes Aircraft and Minncapolis- 
Honeywell have been named by Navy 
as a second source for Polaris missile 
inertial guidance system, with Hughes 
building the digital computer and hold- 
ing system responsibility and Minne- 
apolis-Honeywcll prosiding the gvro- 
stabilized platforms. Navy's action in 
establishing a second source may have 
been prompted by concern that Gen- 
eral Electric, its primary Polaris guid- 
ance producer, is being threatened with 
a strike by the International Union of 
Electrical and Radio Workers. 

Fairchild Engine & Airplane Corp. 
is discussing with Eastern Air Lines a 
possible order of as many as 30 F-27 
transports powered by Rolls-Royce Dart 
R.Da. 10 turboprops rated at 2,660 
eshp. each, compared with 1,960 eshp. 
each for the Dart Mk. 528s which 
power the F-27A. Eastern also is dis- 
cussing new' aircraft with other manu- 
facturers. 
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AIR TRANSPORT 


Policy Shifts Expected From New CAB 



Board members support Commerce study, sug- 
gest an overhaul of their regulatory approach. 


By Robert H. Cook 


Washington— Civil Aeronautics Board, virtually reorganized by the recent 
appointment of three new members, can be expected to scuttle a number 
of policies set by predecessor members, including that of awarding routes as 
a means of strengthening weak carriers. 

An Aviation Week poll of four of the present members indicates a near 
unanimous agreement on many philosophical points which provide some 
indication as to the direction the newly constituted Board can be expected 
to move during the next few critical years. At the same time, each member 
studiously avoided answering any questions which might tend to disclose their 
voting positions on cases presently pending before the Board. 


Members interviewed by Aviation 
Week were the new chairman, Whit- 
ney Cillilland, Vice Chairman Chan 
Gurney, new member Alan S. Boyd 
and veteran member G. Joseph Minctti. 
Former Chairman James R. Durfee has 
been appointed to the bench of the 
U.S. Court of Claims and is scheduled 
to leave the Board today. He will be 
replaced by a White House staff mem- 
ber, Maj. Gen. John S. Bragdon as pre- 
dicted by Aviation Week (AW Apr. 
18, p. 25). 

A West Point classmate of President 
Eisenhower, the 67-vear-old general has 
served for almost six years as a special 
assistant on the presidential staff and 
will complete the remainder of Durfcc's 
term which expires on Dec. 31. Brag- 
don withheld comments on the Board 
pending his full participation in CAB 

While airline spokesmen view the 
new makeup of CAB with mixed emo- 
tions, they agree that any change of 
policy probably will hinge largely upon 
the action Congress takes on Depart- 
ment of Commerce recommendations 
on national transportation needs (AW 
Mar. 21, p. 42) and, if accepted, the 
manner in which the proposals are im- 
plemented by the Board. 

Generally, the four Board members 
interviewed by Aviation Week gave 
strong support to major parts of the 
Commerce Department recommenda- 
tions concerning awards and subsidy. 
They believe that, while it was neces- 
sary to nurture the infant airline indus- 
try for many years, the time has come 
for a re-evaluation of the carriers and 
CAB's policy toward them. 

Long-term CAB policy toward the rec- 
ommendations, however, could change 
if Bragdon’s successor does not agree 
with the present Board thinking. 


The Board members also feel that 
their own administrative and procedural 
practices should be reorganized in line 
with the accelerated pace of industry. 
They add, however, that, while crit- 
icism leveled at the Board last year by 
former member Louis J. Hector called 
attention to many problems, it failed 
to offer workable solutions. 
Gillilland's Position 

Chairman Gillilland, former chair- 
man of the U.S. Foreign Claims Set- 
tlement Commission, feels strongly that 
the Board's authority should be clari- 
fied but docs not support any further 
powers for CAB. He is an advocate 
of "learning to work with the tools 
Congress already had provided” and 
says that, as a practical matter, it would 
be extremely difficult for the Board to 
expand its present authority. 

In particular, Gillilland sees a need 


for a closer look at the Board’s past 
policy of adding new competition on 
domestic routes. He agrees with the 
Department of Commerce recommen- 
dations that call for the Board to halt 
any further awards of parallel route 
certifications where jet aircraft are in- 
volved until the impact of such sendee 
has been fully evaluated. 

Past Board’ policy of promoting com- 
petition— in an era when there were 
fewer aircraft with smaller capacities— 
strengthened the domestic carriers, Gil- 
lilland believes. He adds, however, that 
conditions have now reached a point 
where the dangers of over-competition 
must be given careful consideration. 

Heavy gains in the use of jet aircraft, 
plus industry progress and the eventual 
development of supersonic transports, 
Gillilland said, also have served to high- 
light the possibility of carrier mergers in 
the future. The chairman said he could 
take no stand on the Board's probable 
stand on merger petitions but added 
that lie thinks CAB should carefully 
consider the merger possibilities of 
short haul airlines with duplicating 

In the field of local-service operations, 
Gillilland foresees a gradual change in 
this type of airline as the CAB tightens 
its "use it or lose it" formula and trunk 
carriers drop many unproductive points 
which may be ideal for local service 

On the question of whether the CAB 
should have more authority over inter- 
national rate structures that arc now 
established through International Air 
Transport Assn, traffic conferences, 
Gillilland feels the Board should have 
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increased power in this area. He warns, 
however, that such authority should be 
used sparingly to minimize possible 
"countermoves” on fares and rates by 
foreign powers acting on behalf of their 
flag carriers. 

A believer in first hand knowledge of 
the problem at hand, Gillilland feels 
that each Board member should be re- 
quired to write his own opinions in 
final CAB decisions as opposed to the 
present practice whereby professional 
opinion writers usually perform the task. 
"I’d like to be sure,” he said, “that 
when they sign their names to a deci- 
sion, they fully understand the details 
of the subject." 

Need for effectively coping with a 
variety of subjects encountered by the 
CAB also was emphasized by Gillilland. 
who suggested that this could be better 
accomplished by a seven-member Board 
split into two panels of three each, with 
the chairman acting primarily as an 
administrator. Each panel, along with 
the vote of the chairman, would cast the 
decisive votes on the issues at hand. 
Members would be rotated periodically 
between panels to gain the widest pos- 
sible experience. 

Based upon his past experience as a 
judge of the 15th Judicial District of 
Iowa, Gillilland says he finds merit in 
the present system of appointing Board 
members to a definite term of office as 
opposed to any proposals to make office 
a lifetime appointment. Knowledge that 
a member’s reappointment will be at 
stake in the future should sene as a 
"prod” toward an active record. 
Gurney Stand 

Chan Gurney, vice chairman for the 
past three years and a Board member 
for eight years, also supports most of 
the Department of Commerce recom- 
mendations and emphasizes that “wo 
can’t continue to put multiple carriers 
over the same routes.” 

Terming the Commerce report “very 


effective,” Gurney backs suggestions 
that the airlines be given every oppor- 
tunity to attain sufficient financial sta- 
bility to pay reasonable user charges. 
He agrees that a close watch should be 
kept on the government’s mounting 
subsidy bill but adds that the value of 
local sendee operations to the public 
must be retained and are "worth the 
subsidy." Gurney also points out that 
one of CAB’s basic responsibilities is 
to keep the airlines in a healthy condi- 
tion so that they can be depended upon 
in times of national emergency. 

On the matter of competition and 
future merger possibilities, Gurney said 
it is "meaningless" to put any airline 
on a route where there already is suffi- 
cient competition. While the growth 
of the airline industry and the attend- 
ant competition that continues to in- 
crease has made mergers a topic of 
serious discussion within the industry. 
Gurney warns that “we don't want one 
carrier way out in front to cover the 
whole field.” While such a merger 
might be advantageous to the carriers 
involved, Gurney says the remaining 
competing airlines could find themselves 
financially unable to modernize their 
fleets, thus precluding any hopes of 
offering lower air fares. 

Gurney points to the heavy invest- 
ments of the airlines for new aircraft 
and the trunklines’ independence from 
subsidy as practical proofs that the con- 
troversial rate of return formula applied 
by the Board for measuring the allow- 
able profits of both trunk and local 
sendee carriers is justified. The formula 
has been attacked in the past by local 
sendee operators and smaller trunk car- 
riers who favor a profit margin formula. 

The vice chairman sees no particular 
advantage in either expanding CAB 
membership or increasing the terms of 
office, pointing out that it would be 
difficult to dislodge any member en- 
dowed with a permanent status. 

As for the need of any further legis- 


lation providing a strict code of ethics 
for independent agency members, Gur- 
ney feels this is unnecessary and largely 
pointless. Several such bills are now 
pending in Congress. 

Within the Board's present work 
procedures. Gurney admits it is a 
"battle" to find ways to expedite the 
backlog of cases on file but points out 
that many seemingly unproductive and 
time-consuming CAB steps are a direct 
result of the Board’s responsibility to 
observe the rules of the Administrative 
Procedures Act. 

Minetti's Views 

G. Joseph Minetti, former member 
of the Federal Maritime Board, has two 
years remaining of his CAB term and 
has gained a reputation in the airline 
industry as a champion of low fares and 
a believer in the need to hold the line 
on subsidy payments. 

His general philosophy follows a pat- 
tern of encouraging the best possible 
airline sendee at the least possible cost 
to the public and, as such, he favors 
mergers between trunk carriers as a de- 
sirable alternative to subsidy operations. 
Minctti has filed meticulously detailed 
dissents against any CAB majority or- 
ders which raise fares, impose sur- 
charges. increase subsidy or hamper the 
expansion of charter flights. 

With a background as assistant to 
three U. S. attorney generals in the An- 
titrust Division, lie also watches for 
any possible antitrust violations in 
agreements between airlines. A demon- 
stration of this stand is Minetti’s dis- 
sent in the six-carrier Mutual Aid Pact, 
in which he opposed the majority ap- 
proval. Referring to possible antitrust 
implications involved in the agreement 
designed to provide aid to strikebound 
carriers, Minetti said: "Such questions 
arc always present where competitors 
agree to share excess earnings. Sharing 
profits with a competitor, like playing 
marbles ‘for fun’ rather than for ’keeps,’ 
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is entirely inconsistent with the con- 
cept of vigorous competition between 
rivals. The carriers have been certifi- 
cated to compete with, not subsidize, 
each other.” 

Minetti’s steadfast refusal to com- 
promise his philosophy on this and 
other issues can be expected to play a 
decisive role in future Board decisions. 

Alan S. Boyd, who was appointed to 
replace Louis J. Hector for the re- 
mainder of Hector's term which expires 
on Dec. 31, 1962, previously served as 
chairman of the Florida Railroad and 
Public Utilities Commission. The 
youngest of the CAB members, Boyd, 
37, last week denounced the criticism 
of CAB by his predecessor at a meeting 
of the Great Lakes Conference of Rail- 
road and Utilities Commissioners in 
White Sulphur Springs, W. Va. 

He found some agreement, however, 
with Hector’s charges that CAB’s regu- 
latory procedures are too lengthy and 
cited this lag as “possibly the Achilles’ 
heel of the independent agency.” Cause 
of the lag can be cured internally with- 
in the CAB, Boyd said, and stems pri- 
marily from failure to restrict the 
essential issues raised in airline applica- 
tions, the desire to cover too much terri- 
tory in investigations and procedural 
statutes which require public hearings 
on matters of small consequence and 
public interest. 

While praising the Board for its han- 
dling of details and delegation of re- 
sponsibilities to staff members, Boyd 
said there is still “room for improve- 
ment” in the further delegation of au- 
thority. The major reason staff mem- 
bers are not given more authority, he 
said, is the fear that they may "drop 
the agency into hot water.” But he 
added that, although this could hap- 
pen. "the importance of dealing ade- 
quately with major problems outweighs 
by far any temporary embarrassment or 
criticism that may occur as a result of 
a faux pas at the staff level.” 

Boyd considers the Commerce De- 
partment report as one whose over-all 
findings as "generally superficial” in 


New York— Three top Capital Air- 
lines officials made a last-ditch effort 
last week to stave off bankruptcy of the 
company when they met with Vickers- 
Armstrongs’ U.S. lawyers and financial 
advisers here to discuss the practicability 
of flying to England to meet with their 
British creditors who have petitioned 
for foreclosure of the airline (AW Apr. 
18, p. 40). 

At the same time, the airline appealed 
to the Civil Aeronautics Board for re- 
consideration of its original request for 
immediate subsidy relief which the 


Boeing 727 Competition 

Paris-Sud Aviation and Douglas Air- 
craft Co. are studying a new Caravclle 
version aimed at direct competition with 
the Boeing's three-engine 727. Called 
Caravelle XIV, the aircraft would use a 
Douglas-designed wing permitting a 
cruising speed of Mach .84. The air- 
craft would be powered by two Rolls- 
Royce RB 141-1IA turbojets, develop- 
ing 15,000 lb. thrust each and equipped 
with reversers and suppressors. Instead 
of carrying 85 tourist passengers as at 
present, the new version would haul 95 
passengers. Maximum weight would be 
104,000 lb. instead of present 90,000 lb. 
Full payload would be carried over 1,900 


that they "just seem to set forth pre- 
conceived notions.” 

He views CAB’s past route award 
policy as one that upholds the Board's 
duty to promote vigorous competition 
between trunk carriers and as a neces- 
sary means of developing full market 
potential. At the same time, he feels 
that the Board should carefully scru- 
tinize the daily flight patterns in many 
market areas to guard against adding 
any more competition that could result 
in diluting total revenues for all car- 
riers concerned. 

Boyd does not question IATA’s role 
in setting international fares but says 
CAB should have "at least standby 
authority” to establish the rates and pro- 
tect U.S. interests in the event that 
IATA drops this practice. 

He also has strong opinions on the 
often lengthy and complex political 
maneuvering behind the award of air 
carrier permits to foreign airlines. He 
contends that sole criteria for such 
certificates should be based upon avia- 
tion economics and adds that such a 
course is necessary to stabilize the fu- 
ture of U. S. flag carriers. "There is no 
rhyme or reason to inject political im- 
plications into route awards,” he says. 

In considering the possible industry 


Board had initially denied (AW Apr. 
4, p. 47). Unless the Board grants the 
renewed plea for subsidy aid— which is 
considered unlikely— or unless some ac- 
cord with British note holders is 
reached. Capital will go into bank- 

As of late last week, the three offi- 
cials— President David H. Baker, Senior 
Vice President Raymond Lochicl and 
Board Vice Chairman Charles Murchi- 
son— had received no response from 
London as to whether the proposed 
talks would be acceptable to the British. 


future, Boyd says a steady increase in 
the airlines’ jet fleets, coupled with 
their rising operational costs, tends to 
indicate that the CAB can expect to 
face merger requests from some carriers 
or eventually consider a realignment of 
existing routes. For the local service 
airlines, he foresees a tightening of sub- 
sidy controls with an ultimate goal of 
tailoring subsidy payments to the needs 
of specific communities as opposed to 
the current practice of airline needs. 

Boyd also believes in a broad ex- 
change of experience between the re- 
spective members in all CAB issues, 
and, while he sees no advantage per se 
in increasing CAB's membership, he 
believes an expansion would give Board 
members the opportunity to gain ex- 
perience in a greater number of fields. 
Were the CAB expanded, Boyd said 
he would favor assigning members 
primary fields of responsibility at the 
beginning of each year. Members could 
choose their desired fields of interest 
and rotate the duties each vear to gain 
a maximum of experience, he said. 

While granting permanent status to 
Board members would offer much in 
the way of security in attracting new 
members, Boyd feels such a move also 
might work to the disadvantage of the 
public and the industry by eliminating 
the "fresh thinking" injected into CAB 
through its set terms of office. Turn- 
over of Board members also provides 
the added advantage of fostering an 
almost continuous re-evaluation of the 
developments of the entire membership 
or its respective members, Boyd said. 

Another suggestion Boyd made for 
expansion of CAB's authority was the 
need to permit the Board to represent 
ilself in court actions rather than hav- 
ing the Department of Justice involved. 
He also wants authority for CAB to levy 
assessments against carriers who violate 
CAB regulations. Present issuance of 
cease and desist orders amounts to 
little more than a "slap on the wrist,” 
Boyd said, since the airlines are "al- 
ready properly subdued” when the 
order is issued. 

Bankruptcy 

The top-level management drive to pre- 
vent the trunkline from failing was au- 
thorized by a board of directors deci- 
sion last month. 

Most observers feel the British cred- 
itors now want to see a reorganization 
in hopes that such a move would open 
the way for payment of the notes. In 
addition, it is known that the notes are 
insured but that claims under the insur- 
ance guarantees are payable only after 
creditors have "taken steps to minimize 
the loss.” 

It is believed here that the note 


Capital Fights to Stave Off 
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holders already have filed claims for the 
unpaid balance of about S3 3 million. 
Presumably, the court petition for fore- 
closure of the airline represents such 

About 85-90% of the outstanding 
notes are reportedly insured by the 
British government's Export Credit 
Guarantee Department. 'Hie organiza- 
tion was originally formed to encourage 
foreign trade through the guarantee of 

Vickers-Armstrongs, representing 
holders of the chattel mortgage notes 
that cover the loans used by Capital 
to purchase a fleet of 60 Vickers Vis- 
count turboprop aircraft, filed a peti- 
tion with a U. S. district court here to 
foreclose on the carrier’s flight equip- 
ment and appoint a receiver to take 
over the property. 

As matters now stand, Capital is op- 
erating at a critical cash level and is 
meeting current operating expenses only 
through deferral of interest and depre- 
ciation charges. Unless the airline can 
persuade the British to withdraw their 
foreclosure position, chances arc strong 
that it will file for bankruptcy' under 
Chapter 10 of the Federal Bankruptcy- 
Act before May 8, date by which it must 
answer Vickers-Armstrongs’ complaint. 

Meanwhile, the Board has shown no 
sympathy for Capital’s plight. In fact, 
in its order calling for an investigation 
of tho airline (AW Apr. 25, p. 43), it 
used language that appeared to block 
any hope or the airline continuing to 
operate as it is now constituted. In 
addition to launching the investigation 
to determine the reasons for Capital’s 
problems, here is what the Board wants 
to find out: 

• Whether “alteration, amendment, 
modification or suspension in whole or 
part of any or all” of Capital’s operating 
certificates is required. 

• Whether the “transfer of any or all 
of the routes of Capital to another car- 
rier or carriers would be in the public 
interest . . . 

• “Whether the integration of the 
routes of Capital and another carrier 
or carriers into a unified system by 
means of merger, consolidation, acquisi- 
tion of control, route transfer or in any 
other lawful manner would be in the 
public interest . . . 

• "What other remedial actions would 
be in the public interest and in accord- 
ance with the public convenience and 
necessity and should be taken by the 
Board [or Capital] to rectify the pres- 
ent situation.” 

The language of the order thus ap- 
pears to indicate that the Board alreadv 
has decided that dismemberment of the 
airline's system lies as the basic solu- 
tion to Capital’s problems. In addition, 
there is no indication that the Board 
will rescue the carrier from its critical 
situation by granting it temporary sub- 


sidy which it crucially needs at once. 

The Board order reads almost as 
though it were a direct response to 
statements made by Capital's President 
Baker at the annual stockholders’ meet- 
ing last month. At this time, Baker 
charged that Capital’s route structure is 
a “creature'’ of the CAB and added that 
the "CAB must accept its share for the 
carrier’s unprofitability.” 

In giving its reasons for ordering the 
investigation of Capital, the Board said 
the airline had been awarded routes it 
sought in a scries of cases on the belief 
that the CAB’s decisions “were respon- 
sive in substantial measure to Capital's 
asserted need for route strengthening 


and would result in significantly improv- 
ing its financial condition.” 

In another instance, the Board said it 
awarded Capital "substantial additional 
routes in the Great Lakes-Southeast 
Case "in an effort, in part, to bolster 
Capital’s economic health.” 

The Board also noted that Capital 
had failed to develop coach service to 
the same extent as other comparable 
carriers and pointed out that, although 
the airline has the shortest average pas- 
senger haul of any trunkline, “its aver- 
age flight stage length, an equally sig- 
nificant economic figure is . . . longer 
than that of five trunks, shorter than 
five others and the same as one.” 
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A BRIEF 


HISTOIRE DAlR FRANCE 

( that is also a history of French aviation ) 


L’ HISTOIRE 


ANCIENNE 


L’HISTOIRE MODERNE 



L’ HISTOIRE “PIONEER” 


FIRST ENGINE- 
POWERED DIRIGI- 
BLE. Remarkable 
speed of 6'A MPH was 
clocked by Henri Gif- 
ford on a Paris-Trappe 
flight, September 24, 
1852. An early demon- 
stration of the French 
genius for technical 
achievement that is a 
tradition with Air 
France today. 





LES PLUS GRANDES ROUTES. Today, Air France 
the world's largest airline. Routes cover more than 
202,000 unduplicated miles—connect 210 cities in 
76 countries. Air France is the largest French air- 
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Airlines Streamline Turbojet Maintenance 


Bv David H. Hoffman 

New York-Major U.S. carriers, with 
up to 20 months of turbojet operating 
experience now behind them, are gear- 
ing overhaul and maintenance proce- 
dures to match the speed and efficiency 
of their |ct transport fleets. 

The impact of the jets is quickening 
the pace of maintenance at all levels 
and is best reflected by the International 
Business Machines Co. parts control 
systems. X-ray inspection equipment 
and private line telephone nets being 
installed in the larger airlines’ hangars. 

Streamlining of maintenance is pay- 
ing off in increased aircraft utilization 
rates, which last year climbed steadily, 
partially offsetting the decline in load 
factors experienced by American Air- 
lines. Pan American World Airways and 
Trans World Airlines— most experi- 
enced U. S. jet carriers in terms of air- 
miles flown. This decline ranged from 
10 to 30%. 

Jet utilization rates, pegged at about 
6.75 hr. per day during the phase-in 
period, have risen to an industry av- 
erage of over 8 hr. TWA flew its 
Boeing 707-320 fleet 8.9 hr. daily in 
March and averaged 8 hr. daily utiliza- 
tion on its 707-1 20s. Through Feb. 
26, Continental Air Lines achieved a 
peak airline utilization rate of 10.21 
hr. on its four 707-1 20s and now is 
scheduling its jets for 12 hr. daily. 

Nevertheless, the high cost of jet 
maintenance is cutting into the inher- 
ent productivity of the jet transport— 
a productivity that measures 83.204 
scat-miles per hour for the Boeing 707- 
1 20 as compared with 29.0% seat-miles 
per hour for the Douglas DC-7C. 

Boeing 707 service was inaugurated 
by Pan American on Oct. 26. 1958. by 
American on Jan. 25. 1939. and bv 
TWA on Mar. 20. 1959. Through the 
middle of April, these three carriers 
had logged about 55,155 hr., 57.100 
hr. and 48,000 hr. respectively on their 
707 fleets. Their combined total of 
160,255 flight hours represents about 
85% of all Boeing 707 airframe hours 
flown in commercial service. Now in 
their second year of maintaining the 
transport, they are agreeing that: 

• Size of the 707 coupled with the need 
to keep it airborne results in mainte- 
nance costs per flight hour that are 
almost double those for Douglas DC-7s 
or Lockheed 1649s. Tight scheduling 
plus the absence of spare line aircraft 
has required 24-hr. maintenance ca- 
pabilitv and has forced the carriers to 
hire and train more mechanics in order 
to assign more to a given malfunction. 
Pan American, near the end of its first 
jet year, estimated that 707 mainte- 


nance costs per flight hour were about 
50% higher than forecast and about 
triple those of the DC-7C. 

• Trend toward consolidating jet over- 
haul at large bases is being accelerated. 
With jets accounting for about 40% 
of its total revenue passenger miles. 
American is concentrating jet overhaul 
operations at its Tulsa, Okla., plant. Pan 
American, with jets accounting for 50% 
of its passenger miles, is doing the same 
thing in New York. TWA is using its 
Kansas City facility for jet overhaul. 

• Cost of system and airframe compo- 
nents, often five times greater than the 
comparable parts of DC-7 or 1649. is 
resulting in a more precise provisioning 
of spares and the cutting of pipeline 
times whenever possible. Data proc- 
essing controls systems now being in- 
stalled bv TWA and by United Air 
Lines will pinpoint high usage parts 
and keep track of part rejection and fail- 

Formal parts pooling arrangements 
have been concluded between Ameri- 
can, Pan American and TWA. Parts 
borrowing was about 200% more preva- 
lent in 1959 than in 1958. according 
to TWA. which lent 492 components 
to American. Pan American and Con- 
tinental Air Lines, while borrowing 201. 
Despite a rise in the dollar value of in- 
ventories. the numerical ratio of spare 
parts stocked for each engine and air- 
frame has not changed significantly 
since the introduction of the jets. 

• Complexity of highly automated sub- 
systems on the 707 and the relative 
novelty of its turbine engines has led 
to a greater emphasis on specialty 
training for maintenance personnel. It 
also has resulted in private telephone 
networks that link the carriers' en route 
stations with minor maintenance capa- 
bility to the carriers’ prime sources of 
maintenance know-how. When TWA 
takes delivery of its Convair 880s, a 


Continental’s Costs 

Continental Air Lines reports that 
the direct plane-mile cost of operating 
its Boeing 707120s during 1959 was 
SI. 57. Comparable figure for the car- 
riers Douglas DC-7B fleet was $1.65. 

With four 707-120s accounting for 
56% of its total revenue passenger 
miles in 1959. Continental also listed 
a direct scat-mile cost of SI .44 for the 
jets and S2.07 for the DC-7Bs. Totally 
allocated break-even load factor for the 

707s was 42.5% in 1959. 

Continental, which also operates a 
fleet of 15 Viscount 810 series turbo- 
prop transports, was flying about 81% 

equipment at the end of 1959. 


drop telephone from its PLF system 
will be installed in the Convair plant at 
Ft. Worth. 

TWA also has instituted the "spe- 
cialty foreman" concept in its maintc- 

to be experts in particular systems and 
scheduling them in around-the-clock 
shifts at overhaul and support bases. 
Pan American has found that while 

sumed by the jets, it can lie appor- 
tioned by function— to electronic, en- 
gine. metal and instrument repair, for 
example— in the same ratios required by 
piston aircraft. 

On the 707 airframe, carriers are re- 
sorting to ultrasonic sound and X-ray 
inspection wherever practicable. Struc- 
tural breaks in the jet airframe are more 
difficult to locate and repair because the 
widespread use of honeycomb construc- 
tion rules out visual inspections. 

Most patching of the 707 skin must 
be flush in order to keep drag, a major 
cost item, at a minimum. This necessi- 
tates removal of large sections of sheet 
metal covering for. instead of overlay- 
ing patches, mechanics now must apply 
them to the skin's undersurface. Be- 
cause of the 707's cabin pressure— 8.25 
psi. maximum as compared with 5.5 psi. 
maximum on the Super G Constellation 
—fuselage patches and repairs also must 
be stronger. 

The rash of aircraft system and en- 
gine accessory troubles that plagued the 
jets during their first year of operation 
rapidly arc being eliminated. In retro- 
spect. these malfunctions appear less 
serious than the comparable ones en- 
countered by the major piston-engine 
transports shortly after their introduc- 

A major trouble source, however, has 
been the 707's water injection system. 
Nearing the end of its first jet year. 
American estimated that 20 to 25% of 
ground dclavs were attributable to water 
system malfunctions. 

The water system consists of two 
pumps, each of which feeds two engines 
on the same side of the aircraft. Failure 
of either pump on takeoff cuts all water 
to one side, resulting in pronounced 
vaw as thrust abruptly decreases. The 
required fix is a costly retrofit that prob- 
ably won't be undertaken. 

As a compromise improvement, how- 
ever. jet operators have rerouted the 
707-120 drain lines that formerly froze 
during the dumping of residual water. 
Installation of heavier lines and im- 
proved seals also has helped to stop con- 
nection point leakage. But low life ex- 
pectancy of the submerged, electrically- 
driven water pumps still remains as an 
important flaw in the system. 
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Where a Texaco Engineer hangs his hat 


When TWA signed with Texaco for the major portion 
of their domestic jet fuel, they knew they were also 
getting Texaco on-the-spot service— and all-important 
quality protection of a critical product. 

From refinery to delivery, TWA's fuel is filtered or 
checked at least 5 times to guard against the possi- 
bility of dirt or water getting into the jet’s lines. 

Texaco's quality-protected fuel and Texaco’s 
unmatched engineering service can help you gain new 
operating economies and, more important, greater 
assurance of constant, dependable operation. 


Texaco Inc., Aviation Sales Department, 135 East 
42nd Street. New York 17, N. Y. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 



EX ACO 

LUBRICANTS 
AND FUELS 


FOR PURE JET, TURBO -PROP AND PISTON -ENGINE AIRCRAFT 


Fuel gage irregularities, half-charged 
starter bottles, surging hydraulic pumps, 
hydraulic system leaks (responsible for 
a majority of 707 unscheduled land- 
ings), stuck stabilizer trim controls and 
erratic compass transmitters no longer 
constitute major svstem problems. 

A series of fixes' in the 707-120 and 
707-120 hydraulic systems alleviated 
pressure in the pump easing primarily 
through a relief valve installed in the 
crossover line. New filters have isolated 
the over-all contamination of the sys- 
tem experienced after seal failure. But 
miscellaneous leaks throughout the 
system continue, on occasion, to drain 
off large quantities of hydraulic fluid, 
depriving the pumps of lubrication. 

False fire warnings, poor ground air 
conditioning, the dumping of passenger 
oxygen masks into the cabin bv the 
cabin pressure auto sensor and frozen 
lavatory drains are other flaws being re- 
ported by pilots. 

Discussing these points at the Air 
Transport Assn. Engineering and Main- 
tenance Conference last October. R. M. 
Adams, maintenance manager for Pan 
American's Atlantic Division, said: 

. . You might understand that the de- 
sign of the exhaust pressure ratio trans- 
mitter didn't properly account for en- 
vironmental sonic energy. So it falls 
apart at a fraction of its intended life. 
But you remember enough years of win- 
ter operation to hope that space-age 
designers would realize that water 
freezes at 32E. But, the lavatory water 
drains freeze up on this airplane, and 
the experiences we’ve had with the 
engine water injection system have 
caused the use of more colorful language 
than inanv of our hardened ramp agents 
had ever heard.” 

Pratt & Whitney's JT3 and JT4 en- 
gines. which on Apr. 1 had logged about 
785.000 hr. in commercial carrier serv- 
ice, are compiling records of reliability 
that still amaze airline officials. 

On the JT3, American has experi- 
enced one in-flight shutdown for every 
29,516 hr. of engine operation. The 
comparable rate for Pratt & Whitney’s 
R2800 engine, used by American for 
1 5 years, is one shutdown per 2,430 hr. 
Of the R2800s removed prematurely. 
American has found that 24% were 
reparable. 

Prematurely removed JT3s were 85% 
reparable. 

In 1959, Pan American logged an 
average of 12,900 JT3 engine hours in 
between in-flight shutdowns. The car- 
rier, as of Apr. 1 and after 106,000 hr. 
of JT3 operation, had not experienced 
a single failure attributable to basic 
engine components. With the R3350 
engine used on the DC-7C, however, 
Pan American reported one engine shut- 
down for every 1,313 lu. logged and 
one basic failure for every 3,000 hr. 
logged during 1959. 


United, after its first 35,000 hr. of 
engine operation, and Continental, after 
its first 41,000 hr., had not experienced 
a single basic JT3 failure. As of Apr. 1 
and after 60,000 hr. of engine opera- 
tion. United reported one basic failure 
plus three premature removals. 

Maintenance man-hours required to 
overhaul the JT3s and )T4s are averag- 
ing 900 to 1,100 for the basic engine 
plus 500 to 700 hr. for the engine 
power package. The R2800. by con- 
trast. can be overhauled in about 
450 hr. 

The cost of overhauling a JT3 aver- 
ages about SI 2,000 when performed 
by the carriers and somewhat lower 
when performed by Pratt & Whitney. 
The first overhaul costs of R2800s and 
JT5s. Pratt &- Whitney told Aviation- 
Week, are almost the same. 

Although the cost of overhaul has 
proven lower than its original estimates, 
Pratt & Whitney said that maintenance 
man-hour requirements lime been 
higher. Routine overhaul problems 
have been aggravated by the carriers' 
insistence upon increasingly higher 
power settings in the face of heightened 
competition, the manufacturer re- 

Another difference between airline- 
piston and turbine engine maintenance 
procedures lies in the frequency with 
which the jet engines are removed 
from the aircraft during the time be- 
tween overhauls. A JT3 with a time 
between overhaul of S00 hr., for ex- 
ample, usually is removed five or more 
times for periodic inspections prior to 
overhaul. Cylinder and accessory re- 
pairs and inspections of the R3350 
and R2800, whenever possible, are per- 
formed on the aircraft by removing 
sections of the nacelle. 

Even after three and four overhauls, 
the turbine engine docs not suffer 
power deterioration to the extent that 
aging piston engines do. Turbojet fuel 
consumption, however, docs creep up- 
ward after several overhauls. 

First stage turbine seal erosion caused 


Component Cost 
Comparison 

707-120 L-1649 


Elevator with tabs. . . . 
Outboard wing flap . 
Inboard wing flap. . . . 
Generator (JT3 or JT4) 
Outboard aileron .... 

Single aileron 

Carburetor (fuel control 


Main cabin door 


$29,833 $3,000 
11,818 5,606 
22,357 6.886 
2.150 570 

17,334 none 
4.053 

7,100 2,019 


(L-1649) or forward 
entrance door (707) 16,107 2,100 
Brake assembly 793 550 


by the blast effect of small bicarbon par- 
ticles that form on the JT3 fuel nozzles 
probably is the engine’s prime problem 
of recent months. The installation of 
swirl vanes to disrupt blast airflow has 
been proposed as a fix by using air- 

A second complaint voiced by many 
airline maintenance departments is that 
the authorized time between overhauls 
(TBOs) on the JT3 and JT4 engines 
is being extended far too slowly by the 
Federal Aviation Agency in view of the 
powcrplants’ proven reliability. These 
times are now fixed between 800 hr. 
and 1.000 hr. for U. S. operators of 
the engines. 

Two approaches have been used by 
the airlines to boost their TBOs. Un- 
der the “reliability method." the FAA 
may grant a 100-hr. TBO extension 
if 90% of a carrier's engines reaching 
overhaul maturity within a given three 
months prove to be structurally sound. 
The second approach involves a series 
of joint FAA-airline inspections leading 
to the same result. 

But last November, in a move aimed 
at standardizing the procedure for ex- 
tending TBOs, the FAA presented the 
carriers with a formula that would have 
hinged TBO extensions on the fre- 
quency of engine failures experienced 
by a given airline. This formula was 
received coldly by carrier engineers who 
argued that it lacked flexibility. Rather 
than use the formula to increase en- 
gine overhaul times, the airlines elected 
to stay at current TBOs while drafting 
a compromise proposal for FAA consid- 
eration. Last month, representatives 
of American, Braniff, TWA, Conti- 
nental and Pan American met for this 
purpose with FAA officials in Wash- 

In a typeial TBO evolution of the 
JT3, TWA began operating the engine 
at 800 hr. in March, 1959. Last Aug- 
ust, the carrier was granted a 100-hr. 
extension, followed bv a second 100-hr. 
extension in January, 1960, that 
brought TWA's authorized TBO on 
the engine to 1 ,000 hr. 

Airline officials maintain that this 
so-called “escalator" rate, which has 
averaged about 200 hr. a year on re- 
cently developed powcrplants, is only- 
adequate for piston engines. The allow- 
able TBOs on British turbine engines, 
one official told Aviation Week, arc 
increasing at rates of up to 750 hr. a 

Meanwhile, the airlines are provision- 
ing spare engines in about the same 
proportion for 707s as for DC-7s and 
Super Constellations. But as new 
aircraft arc purchased and some engines 
are irreparably damaged, this ratio is 
expected to decrease, especially if the 
FAA steps up the pace of TOO extern 
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NORTHEAST 



. . . with the only Boeing Intercontinental 
707 Jets to Miami. 

duction of the Boeing Intercontinental 707 Jet on the New 

version of the most experienced of Jets. Combined with 
Northeast's talent for service (Lindy's food and free cham- 
pagne) these jets helped make Northeast the fastest grow- 
ing airline in the east. 



. . . with more Jet Power Viscount service 
between major east coast cities than any 
other airline. To keep pace with the booming 
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...and increased Sunliner service, too. 
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Long-Haul Load Factors Face Decline 


By Glenn Garrison 

New York— Influx of new jet capacity 
in the transcontinental airline markets 
is expected by fall of this year to make 
itself felt on load factors which still are 
running high on the blue-ribbon long 
range routes. 

Total seat capacity on the nonstop 
runs between the east and west coasts 
and between Chicago and the West 
Coast was less last year than in 195S, 
largely because United Air Lines had 
retrenched while waiting for delivery 
of its Douglas DC-8 jet aircraft. But 
with the new summer schedules effec- 
tive Apr. 24, almost all of which are 
jet, capacity is higher than ever and 
the peaks won't come until later this 
year and in 1961. Factors affecting the 
1960 picture on these highly competi- 
tive routes include: 

• United is back in the fight with 
DC-8s on the New York-I.os Angeles, 
New York-San Francisco, Washington- 
San Francisco, Chicago-Los Angeles 
and Chicago-San Francisco routes. The 
carrier has received 24 of 40 DC-8s on 
order and will be adding schedules as 
more airplanes are delivered. 

• Continental Airlines has bought and 
received delivery of a fifth Boeing 707- 
120, which it had optioned, and the 
airplane will go into sendee this month. 
Continental began jet sendee last June 
and now is one of four jet operators 
on the Chicago-Los Angeles run. 

• American is operating in the New 
York-San Francisco nonstop market, 
which it entered last fall after bitter 
opposition from TWA and United, the 
other two operators on the route, both 
of which also sene it with jets. 

• Several carriers will soon be getting 
the first units of second-round jet or- 
ders. United and American are sched- 
uled to receive Boeing 720s within the 
next couple of months. Trans World 
Airlines is receiving its first Convair 
880s. Some of these airplanes prob- 
ably will take over routes now served 
by the longer-range jets, freeing the 
latter for transcontinental sendee. 
Daily Nonstop Capacity 

As of the Apr. 24 nonstop schedules, 
about 4,940 seats in each direction will 
be offered by the four carriers sendng 
these routes. This total compares with 
3,669 at the same time last year and 
4,450 at that point in pre-jet 1958. The 
1960 breakdown is New York-Los An- 
geles, 1,023 seats; New York-San 
Francisco, 676 seats; Chicago-Los 
Angeles, 1,509 seats; Chicago-San Fran- 
cisco, 878 seats; Boston-Los Angeles, 
1 1 8 seats; Philadelphia-Los Angeles, 1 1 1 


scats, Washington-Los Angeles, 347 
seats; Washington-San Francisco, 220 
seats, and Dctroit-Los Angeles, 58 seats. 

Thus far, jets to a large extent merely 
have replaced piston capacity on the 
transcontinental routes. The jets, it is 
generally agreed, also are generating 
new traffic of themselves. But the 
high-nineties load factors experienced 
by American and TWA when they 
opened jet service early last year are 
probably gone forever. 

The competitive squeeze will be felt 
particularly on such routes as Chicago- 
Los Angeles, where daily jet round- 
trip nonstop schedules later this month 
will total 16, divided among American, 
Continental, United and TWA. 

Load factors in multiple-competition 
markets such as this are bound to go 
down, R. E. Johnson, United’s senior 
vice president-sales and advertising told 
Aviation Week. United presently is 
offering fewer jet seats in the Chicago- 
Los Angeles market than it offered pis- 
ton seats in 1958, Johnson pointed out. 
The carrier’s load factor at mid-April 
in this market was running about 76% 
for all jet flights in both directions, 
he said. 

Competitive Markets 

Another market in which Johnson 
feels there is too much duplication is 
New York-San Francisco. United's ap- 
proach, he said, will be to schedule 
"realistically” so that capacity is kept 
in reasonable proportion to load factors 
even in the most competitive situations. 
The airline’s jet loads so far have been 


ALPA Weighs Appeal 

Chicago— The Air Line Pilots Assn, 
late last week was considering an appeal 
to the U. S. Supreme Court as the 
fourth legal challenge of a scries aimed 
at setting aside Federal Aviation Agency’s 
order grounding airline pilots at the age 
of 60. 

An ALPA spokesman here told 
Aviation Week that attorneys for the 
association still were studying the U. S. 
Court of Appeals decision Apr. 21 up- 
holding the FAA age limitation. In 
March. ALPA had sought to bar cn- 

in U. S. District Court (AW Feb. 29. 
p. 47). 

Honrs after this decision had been 
filed by the District Court, ALPA asked 
the Court of Appeals to reverse it. The 
appellate court, after refusing the asso* 
ciation's petition, declared that ALPA 
could restate its case before a three- 
judge tribunal. 


good: at mid-April, load factors were 
running 84% Chicago-San Francisco, 
about 73% New York-San Francisco, 
about 69% New York-Los Angeles. 

The transcontinental market, in 
Johnson’s view, increasingly is being 
affected by another factor: the polar 
route services. These West Coast- 
Europe flights divert considerable traf- 
fic which otherwise would move trans- 
continentally to and from the East 
Coast gateways, Johnson said. 

United has just entered another West 
Coast market with DC-8 service, flying 
a nonstop Chicago-Portland schedule 
which goes on to Seattle, and a New 
York-Chicago-Seattle schedule which 
goes on to Portland. The New York- 
Seattle market may be another critical 
one, Johnson said, when Northwest gets 
its DC-8 equipment on the route. 
Northwest is scheduled to receive its 
first jets this summer. 

Another DC-8 schedule which 
United expects to begin this month is 
Chicago-Denvcr, where Continental has 
been enjoying sole proprietorship of jet 

Continental, which entered the Chi- 
cago-Los Angeles market only three 
years ago, admits it must fight to sur- 
vive the competition and has attacked 
the market aggressively. By May 16 
it will be offering eight daily round 
trips between Chicago and Los Angeles, 
five of them nonstop, for a total of 
more than 1,000 seats a day. But, as 
one of the carrier’s officials put it. Con- 
tinental faces a "David and Goliath” 
situation in many respects. When the 
competitive squeeze is on, the other 
three carriers, being more favorably 
established in the market, may fare 
somewhat better with their load factors. 
Continental admits. But the airline feels 
it has an advantage in its break-even 
Chicago-Los Angeles load factor, which 
il says is 42.5% to cover totally allo- 
cated overhead expenses. 

Jet Utilization 

Continental's jet utilization is 12 hr. 
daily and with the new schedules, will 
go to 12 hr. 45 min. The ratio of 
Continental's indirect to direct costs is 
87 cents to SI, according to the air- 
line. Being smaller and more flexible, 
Continental can get along with less 
overhead in the supervisory area, it says. 

Continental’s first-quarter 1960 re- 
port showed a profit, with sales up 75% 
over 1959 (see p. 26). For the period 
of 1959 during which it operated jets, 
the airline's jet load factor was 60%, 
which produced a profit. 

Continental’s approach will be to 
“keep offering the most jet seats.” It 
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New Pratt & Whitney Aircraft JT12 jet engine is built around proven design concepts 
for high thrust to weight ratio, ruggedness, reliability and low maintenance. 


The JT12 delivers heavyweight thrust in comparison to the light weight of the 
engine itself. At maximum cruising speed the thrust specific fuel consumption is 
only .890. A new jet engine designed on a proven principle, the JT12 is an 
axial-flow, medium-pressure-ratio turbojet. Behind the JT12 stands all the research, 
manufacturing and testing facilities that produced the renowned Pratt & Whitney 
Aircraft J-57 and J-75 designs— the new standards of aircraft engine reliability in 
commercial jet transportation. Because of the sound basic design of the JT12 and its 
relatively simple construction, it’s an outstandingly reliable and easily maintained engine. 
The JT12 now powers such aircraft as the Lockheed JetStar transport, the North 
American Sabreliner and the Canadair CL-41 military trainers, and two U. S. Army 
drones. Today, the JT12 is establishing new flight performance records of its own. 

PRATT & WHITNEY AIRCRAFT 

A DIVISION OF UNITED AIRCRAFT CORPORATION 
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believes the Chicago-Los Angeles mar- 
ket can support four carriers. The air- 
line took a 28.3% share of that market 
in the third quarter of 1959 and 26.8% 
in fourth quarter 1959, and estimates it 
got at least 25% during the first quar- 
ter of this year. It expects to gross S60 
million in 1960, compared with S46 
million in 1959. 

Other favorable factors Continental 
points to in its operation are high on 
time performance and short turn- 
arounds— basically 1 hr. in Chicago and 
14 hr. at Los Angeles. Schedules call 
for 30 min. on the ground at Denver 
for through flights. 

Continental says it has 60% of the 
Chicago-Denver market, but it shortly 
will be facing United’s DC-Ss, and pos- 
sibly TWA’s 880s on this route. 

No merger talks between Continen- 
tal and anybody else are under way or 
contemplated, a spokesman said. 
American's Schedules 

In the Chicago-Los Angeles market, 
American is offering four daily nonstops 
under the new schedules, a total of 472 
seats, up from 402 last year. American 
introduced, along with the new sched- 
ules, a new configuration of its 707-1 20s 
on all routes, boosting capacity from 
112 to 118 seats by adding 18 coach 
seats and taking out 1 2 first class seats. 

American’s seat capacity on the trans- 
continental and Chicago-West Coast 
nonstop routes is up 47% this year to 
1,770 daily seats each way, all of them 
jet. At the time summer schedules went 
in last year, the carrier was offering 649 
piston scats and 560 jet seats over the 
routes. Total passenger miles over the 
New York-Los Angeles, Washington- 
Los Angeles, Chicago-Los Angeles and 
Chicago-San Francisco routes has in- 
creased more than 30% over this time 
last year. Approximate over-all load fac- 
tor over the same routes was above 70% 
this year, compared with a load factor 
in the high 60s last year in both piston 
and jet equipment. On its new non- 
stop route between New York and San 
Francisco, American is offering 236 
daily seats each way. 

American agrees with United that 
these markets are going to be highly 
selective by fall. Careful scheduling will 
be required and adjustments made. 
American notes, however, that jets have 
increased traffic on the routes. 

TWA, which entered jets into the 
transcontinental market last March, of- 
fers 1,293 nonstop seats under the new 
schedules, up from 1,064 seats at this 
time last year. The airline’s nonstop ca- 
pacity on the routes is all-jet except for 
a 72-seat piston schedule in the Chi- 
cago-Los Angeles market. Its total ca- 
pacity in this market is 294 seats— like 
United, less than it offered in piston 
aircraft in 1958. TWA is offering 333 
seats New York-Los Angeles; 222 seats 


New York-San Francisco; 111 seats 
Chicago-San Francisco; and one 111- 
seat round trip a day oxer its Wash- 
ington-Los Angeles, Washington-Sau 
Francisco, and Philadelphia-Los Angeles 

Jet Seat Mileage 

The airline’s daily 1959 jet seat 
mileage as of Apr. 24 was 1,549,560 
and piston seat mileage was 4,248,696. 
This year, the totals arc 6,314,418 jet 
scat miles and 806,004 piston seat miles 
over these nonstop routes. 

Some indication of load factor trends 
during 1959 on the transcontinental 


routes may be had from a quarterly 
comparison of jet load factors system- 
wide, because much of the jet capacity 
was on the transcontinental segments. 
American’s first quarter result was 94%; 
second quarter, 93%; third quarter, 
87%; fourth quarter, 75%. TWA’s 
jet load factors (domestic) were first 
quarter, 94%; second quarter, 75%; 
third quarter, 90%; fourth quarter. 
75%. 

Continental’s second quarter load fac- 
tor was 83%; third quarter, 63%; fourth 
quarter, 55%. United reported an 89% 
jet load factor for the third quarter and 
74% for the fourth quarter. 



GETTING AROUND! 

Six departures a day from Boston now . . . twelve a day in June. 
That’s an example of Allegheny’s rapidly expanding service in New 
England . . . indicative of Allegheny’s growth in its entire area from 
the Atlantic to the Great Lakes. New planes, new schedules, new 
conveniences on the ground and in the air — that’s the Allegheny 
concept of local air travel. You’ll like it. 

AUEGHEMY 

YOUR AIR COMMUTER SERVICE IN 12 BUSY STATES 
Washington National Airport, Washington 1, D. C. 
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TWA SuperJets. . .the giant Jetliners designed for speed, longer range and passenger 
comfort... leave New York every day, flying non-stop to London or Paris... direct to Frankfurt 
and Rome. International dining and de luxe service from the moment you step aboard. 
Reserve now First Class or Economy Class — aboard the magnificent TWA Super Jet, 


FASTEST COAST -TO -COAST 

= TWA 

THE SUPER JET AIRLINE ' 


Call your travel agent 
or nearest TWA office 


*TWA THE SUPERJET AIRLINE is a service mark owned exclusively by Trans World Airlines. Inc. 


Legislative Action on Airport Noise 
May Follow West Coast Hearings 


Los Angeles, Calif.— Possibility of leg- 
islative intercession in the airport noise 
problem has been raised by a tour of 
the Transportation and Aeronautics 
Subcommittee of the House Committee 
on Interstate and Foreign Commerce 
which heard noise complaints and argu- 
ments here after similar hearings in San 

Some aviation leaders have warned 
for several years that uninformed lay- 
men would intervene if industry experts ' 
failed to solve the noise problem. 

Suggestions by civic groups protest- 
ing jet noise included: 

• Removal of jet operations from Los 
Angeles International Airport, now in 
the midst of a S70 million-plus devel- 
opment program, to an airport in the 
outlying desert. 

• Withdrawal by Congress of quasi- 
legislative powers now held by execu- 
tive agencies such as Civil Aeronautics 
Board and Federal Aviation Agency, 

• Creation of a special federal commis- 
sion responsible for the effects of air- 
craft upon people and property on the 
ground. 

• Reorganization of FAA to give it dual 
chiefs, one with responsibility for air- 
craft in flight and one with responsi- 
bility for the effects upon people below. 

• Setting up a congressional watchdog 
committee to monitor operation of F'AA 
and guarantee civil rights of residents 
near airports against intrusion by jet 
aircraft operators. 

• Reduction of payloads by fiat to cut 
required takeoff power and noise levels. 

• Elimination of takeoffs to the cast 
from Los Angeles International to pre- 
vent discomfort and hazard to the dense 
population underlying the eastward 

• Allocation of funds to FAA for a con- 
tinuing survey of jet approach and de- 
parture techniques at Los Angeles In- 
ternational, aimed at finding which air- 
lines and pilots offend most and least 
and then codifying successful tech- 
niques. 

• Appropriation of money for a na- 
tional noise suppressor development 
program. 

• Conversion of Los Angeles Interna- 
tional into a city park. 

Francis T. Fox, general manager of 
the Los Angeles Department of Air- 
ports. testified that it would cost be- 
tween §200 million and S300 million to 
duplicate International s airport facili- 
ties elsewhere. Locations suggested by 
some speakers were Palmdale, 75 mi. 
north, and Ontario, 40 mi. cast. Fox 
said the airport logs about 1,000 flight 


operations daily and is a terminal for six 
foreign and 1 3 domestic airlines. 

One witness claimed that monorail 
transit could get passengers from one 
of the desert airports to Los Angeles 
centers in no more time than that re- 
quired by limousine service from Inter- 
national. But Don Belding, president 
of the Los Angeles Board of Airport 
Commissioners, said French experience 
indicates a monorail system would cost 
S3. 5 million per mile. 

It was suggested that cargo opera- 
tions might be turned away from In- 
ternational to keep the problem from 
worsening with the advent of jet cargo 
aircraft. Belding said the airport com- 
missioners had considered using Van 
Nuys Airport in the San Fernando Val- 
ley. but no decision was reached. In- 
dustry studies show that cargo traffic 
tends to move at night so that goods 
will arrive in the early morning for the 
opening of the business day. This also 
is the period when people are most sen- 

Airport authorities cited eight meas- 
ures they have taken to abate the noise 
nuisance: 

• Jet transport pilots were requested to 
fly a little high on the instrument ap- 
proach glide slope. 

• Field regulation was established re- 
quiring pilots departing on runways 
25L and 25R to climb out on a course 
clear of the beach community of Playa 
Del Rev, crossing the beach at a mini- 
mum altitude of 1,500 ft. A rotating 
beacon was set up at the north end 
of the clear zone to give pilots a refer- 
ence point for night takeoffs. 

• Runway wind instruments were in- 
stalled at the cast and west ends of the 
airport to give control tower operators 
a better measure of the relative safety 
of easterly and westerly takeoffs. With 
less than a 10 kt. tail wind, takeoffs arc 
possible to the west over a compara- 
tively clear area. 

• Instrument glide slope was raised 
from 2.75 dee. to 3 deg., permitting air- 
craft to make final approaches at a 
slightly lower power setting and slightly 
higher altitude over heavily populated 

• Instrument approach procedure was 
altered so that incoming aircraft inter- 
cept the glide slope at an altitude of 
3,000 ft. instead of 1,700 ft. Aside 
from tlie noise reduction caused by fly- 
ing at a higher altitude during much 
of the approach, the change enables 
pilots to stabilize their power settings 
earlier, without radical changes at low 
altitude. 


• Airlines were required to use exhaust 
and inlet noise suppressors for all en- 
gine runup testing between 10 p.m. 

• Runway 25L is being extended from 
10,000 ft. to 12,000 ft. to make pos- 
sible westward takeoffs in strong east- 
erly winds, allow pilots to make steeper 
final approaches and permit them to 
land farther from the airport boundary. 

• Night takeoffs to the east were pro- 
hibited except in east winds over 10 kt. 

Speakers for the community of Ingle- 
wood, east of the field, noted that FAA 
in effect canceled the ban on night 
takeoffs to tlie east in pissing Special 
Regulation 438 without including it. 
Tlie regulation as proposed by the re- 
gional FAA office had included the ban. 

FAA, CAB Maintain 
Positions on Electra 

Washington— Congressional efforts to 
mediate a safety controversy between 
the Federal Aviation Agency and the 
Civil Aeronautics Board over the air- 
worthiness of the Lockheed Electra 
turboprop transport failed last week as 
both agencies issued conflicting state- 
ments reaffirming their previous stands. 

Board Chairman James R. Durfcc 
and FAA Administrator Elwood R. 
Quesada appeared before a special ses- 
sion of the Senate Commerce Com- 
mittee to determine why CAB recom- 
mended grounding of the aircraft on 
Apr. 12. while FAA permitted them to 
fly with speed restrictions, pending a 
joint testing of the aircraft by Lockheed 
Aircraft Co. and tlie FAA. CAB's 
statement also announced that an oper- 
ational hearing on the Tell City crash 
will be held in Evansville, Ind., on 
May 10. 

Neither agency altered its previous 
position as a result of the meeting. Tlie 
Board said all five members had con- 
curred in requesting the grounding of 
the Electra “until the necessary inspec- 
tion and repairs" could be made. Hie 
Board statement said basis of the rec- 
ommendation was crash investigation 
evidence uncovered by CAB teams at 
two Electra accidents at Buffalo, Tex., 
last September and Tell City-, Ind., in 
March. An earlier letter from Durfec 
to Quesada attributed the request to 
deficient wing tabs found on some 
Elect ras (AW Apr. 25, p. 40). 

FAA, charged with the responsibility 
of certificating the aircraft, said that a 
final inspection completion of 112 
Electras by the airlines, plus their 
operation under two FAA-imposed 
speed reductions, dropping their speed 
to 225 kt., gives the Electra a struc- 
tural margin of safety that is “as great, 
if not greater than” that of any other 
commercial airliner. 
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SHORTLINES 


AIRLINE OBSERVER 

► Reed committee suggestion that MATS could meet its immediate airlift 
needs by acquiring a fleet of Canadair CL,-44s is under serious Air Force 
study. Reed report pointed out that Cl. -44s could be obtained through a 
production sharing exchange in which U.S. combat aircraft— possibly the 
F-101 or F-105— would be traded to Canada. Reed committee— headed by 
Gordon W. Reed, chairman of the hoard of Texas Gulf Producing Co.— was 
appointed by USAF to detennine the most practical means of realigning 
MATS operations to provide more revenues for commercial carriers (AW 
Apr. 18, p. 39). 

►Soviet Tu-124 turbojet transport is believed to be the prototype of Russia's 
first supersonic transport design. Aircraft was rolled out in December. First 
version is a small aircraft with a seating configuration of about 50-60 seats. 
Flight test program for the aircraft, which is powered by four turbojet 
engines designed by Soloviev, is now under way. Soviets began flying the 
aircraft at the earliest possible date to enable them to build, within a rela- 
tively short time, larger models based upon the performance data obtained 
from the typical Soviet long-term flight test program with the prototype. 

► Supersonic transport team of the Federal Aviation Agency, organized 
Mar. 7 to study and analyze problems associated with high speed commercial 
operations (see p. 60), has completed basic talks with major segments of 
industry and Air Force branches as a first step toward laying the groundwork 
for full studies. Team is headed by Col. Harrison Thyng. 

► Issues at stake in the Civil Aeronautics Board’s New York Short-Haul 
Coach Investigation have drawn sharp battle lines between the Board and 
the airlines involved in the case. During the hearings, which were recessed 
Feb. 4 and are scheduled to be resumed today, trunklines have been unani- 
mous in their protests against Examiner Paul "N. Pfeiffer's apparent effort to 
push additional coach service in short-haul markets, particularly on the New 
York-Washington route. Airlines were strong in their stand against argu- 
ments that such service would generate new traffic. Now the Board's bureau 
counsel has gone one step farther in behalf of the CAB position. It pro- 
poses an investigation to determine the desirability’ of a no-frill, economy- 
type service between New York and Washington at fares lower than existing 

► Airline stocks listed on the New York Stock Exchange again sank to new 
lows last week in a market that has been registering substantial declines. 
On one occasion, as many as six of the 10 domestic trunklines listed on the 
exchange, plus Pan American, hit new 1960 lows. 

►Eastern Air Lines plans to withdraw a total of 35 piston-engine transports 
from its fleet of 235 planes in accordance with normal summer schedule 
cutbacks. Scat miles will be reduced about 10% from peak winter season 
level. Eastern is now operating 45 turbine-powered aircraft in scheduled 


► Federal Aviation Agency has awarded General Instrument Corp. a $7.6 
million contract for 38 radar bright display systems. Delivery is scheduled 
to begin in April, 1961. FAA now has 10 air route traffic control centers 
and four airport control towers equipped with radar bright display equipment. 

►Aeroflot's most popular and frequently scheduled service— the 55-min. 
Moscow-Leningrad run with the 100-passenger Tu-104B turbojet transports— 
will be expanded to as many as 1 5 round-trip flights daily this summer. 
During the first year of the Tu-104B operations on the routes, beginning in 
April, 1959, Aeroflot made 1,700 round trips with a load factor of close 
to 100%. Soviet officials are complaining that the biggest problem on the 
short-haul flights is that, at Leningrad, it often takes longer to unload the 
plane and distribute the baggage than it does to make the flight. 

► Bilateral talks between State Department and the Philippines, Mexico 
and Great Britain began in Washington last week. Demands for new route 
concessions arc expected to be made by each of the three countries. Philip- 
pines negotiations will be based on its plan to resume transpacific service. 


► Civil Aeronautics Board has denied a 
Slick Airways request for permission to 
operate a maximum of four flights per 
month from Tokyo to San Francisco or 
Los Angeles for Japan Air Lines for a 
10-month period ending in September. 
In its order, the Board said the Slick 
petition did not constitute operation of 
cargo flights for JAL on an occasional, 
emergency basis as granted Slick in a 
previous temporary order. Pan Ameri- 
can World Airways and Northwest Air- 
lines filed objections to the petition. 

► Federal Aviation Agency has certifi- 
cated the Convair 540 turboprop-pow- 
ered transport for commercial service. 
The aircraft are being converted from 
conventional piston engines to Allison 
501 -D1 3 turboprop engines by Pac- 
Aero, a subsidiary of Pacific Airmotive 
Corp. A total of 16 Allison-powered 
Convair 540s have been sold to date. 
Lake Central Airlines has ordered five 
with options on 10 additional airliners. 
Several corporations have contracted for 
1 1 other Allison powered 540s. 

► Pan Ameriean-Grace Airways is sched- 
uled to begin Douglas DC-8 turbojet 
service from Miami to Panama, Lima 
and Buenos Aires tomorrow on a twice- 
a-week basis. Present daily Douglas 
DC-7C schedules will be maintained. 

►Pan American World Airways reports 
its first quarter transatlantic freight fig- 
ures were 50% above those for the same 
period of last year. Eastbound volume 
rose 37.3%; westbound by 66.5%. 

► Scandinavian Airlines System is 
scheduled to begin Douglas DC-8 turbo- 
jet service between New York and 
Copenhagen this week. Initially, the 
service will be operated on a four days 
per week basis, with the frequency ris- 
ing to daily on May 8. 

► Trans-Canada Air Lines has con- 
tracted for three more Vickers Van- 
guards, making a total of 23 of the four- 
engine turboprop transports ordered by 
the Canadian airline (see p. 123). First 
Vanguard will be delivered to TCA 
in September; others will follow at the 
rate of one per month. Vanguard, 
fitted with Rolls-Royce Tyne R.Ty.ll 
turboprops, will be in 96-passenger con- 
figuration and will be flown on TCA’s 
domestic routes, trans-border routes to 
United States, and the West Indies. 

► United Air Lines is scheduled to be- 
gin Douglas DC-8 turbojet service into 
Denver on May 25, with daily nonstop 
service to Los Angeles and Chicago. 
The Chicago flight will continue on to 
New York. 
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Starts June 1 


WESTERN AIRLINES 

707 JETS 


FASTEST, FINEST ALONG THE PACIFIC COAST 


Los Angeles, San Francisco, Portland, Seattle /Tacoma 


DELUXE 



Dollars Per Total Aircraft Hour 



FLYING OPERATIONS 

DIRECT MAINTENANCE 

Jf 

. 

eSe 

z 

os' 

A«E 

z 


FRAMES 

OWES 

FUGHT 


NORTHEAST !!!!!! 

'Hi! 

ii 

|| 

S 

|| 

1M « 

i“!i 

,T E 

Eli 


•II 

!$;§ 

0< SSnro 

;;;; 


-34.33 


:ss 


.| S 


»0 


ISO 15 


"i:rr -. 

|| 


iiS 

i 

i! 

|| 


il 

ii 

|| 

Ii 

11 

Ss- 


si 

S“ 

0 05 

iji-s 

iti 

;; I? 

is 

in 

is- 

if 

|| 

El AU£GHBrt VA " 


45 38 

20 81 

0 IS 

122 70 

7 40 

45 51 

3 44 

74 .9 

153 35 

50 52 

245 .1 

°ONSOUOATEO.. . 


Hi 

|| 


! 


” ” 

ill 

III 

27 43 

l| 

|| 

1| 


Cents Per Revenue Aircraft Mile 

Turbine -Powered Aircraft 
1959 Operating Expense 
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Air Union Sets Final Organization Details 


By Edith Walford 

Geneva— Final details of the Air 
Union agreement which will form the 
basis of the four-airline partnership in 
Europe are expected to be settled in a 
Paris meeting scheduled for Wednesday 
and Thursday. 

Government and officials and repre- 
sentatives of the airlines involved— Air 
France, Germany’s Lufthansa, Belgium's 
Sabcna and Italy’s Alitalia— will attend 
this final meeting. 

One result of the Common Market 
Treaty signed in January, 1957. and 
implemented a year later was to induce 
some key industries in the six countries 
to take a closer look at their own posi- 
tions within its framework. 

Five leading European airlines began 
thinking about the advantages a future 
pooling of interests would offer. Air 
France, Alitalia, Sabena, KLM Royal 
Dutch Airlines and Lufthansa took a 
decisive step toward consolidating mu- 
tual interests and formed EUROPAIR, 
the organization within which they de- 
cided to pool future operations. 

On Nov. 8, 1957, Lufthansa's chair- 
man, Hans M. Bongcrs. outlined in a 
memorandum to each of the other four 
airlines the basic considerations he pro- 
posed to govern the envisaged partner- 
ship. The air traffic potential of each 
airline, index figure based on number 
of inhabitants in their respective home 
countries and their national product, 
share in world trade and international 
traffic were the chief considerations. 

In April the following year, KLM dis- 
cussed with Lufthansa the advisability 
of merging the two airlines. 

Talks Resumed 

The International Air Transport 
Assn, conference held in New Delhi 
Oct. 27-31. 1958, offered the next 
chance for some EUROPAIR members 
to resume talks. These resulted in 
Sabena, already planning an exchange 
of equipment with KLM, declaring its 
willingness to go along with the other 
three airlines as well. 

Both KLM and Sabena informed 
Lufthansa on Dec. 12, 1958, of their 
decision to develop a mutual sales, 
materials and traffic policy and asked 
the German airline to join in with 

Joint talks held in Brussels on Dec. 
29. 1958, led to the establishment there 
of EUROPAIR’s Economic Commit- 

Second five-partner meeting was held 
in Paris Feb. 28, 1959, unanimous agree- 
ment was reached on these points: 

• EUROPAIR members agree to coop- 
erate for a period of 99 years. 


• Internal colony-to-colony air traffic 
will be subject to the same cabotage 
agreements that apply for traffic be- 

• Joint traffic will be shared on the 
basis of total ton miles flown, each air- 
line receiving a certain quota. Air 
France, Sabena and Lufthansa agree to 
the quotas of 29, 9 and 26% of total 
respectively, already allotted. 

Third meeting of the five airlines 
took place in Rome on Apr. 1-2, 1959. 
This dealt with additional problems 
such as the apportioning of revenue and 
of capacity output in percentage terms. 
An effort was also made to agree on 
the fixing of these proportions which 
would automatically remove the main 
issue affecting each of the individual 
airlines. 

Early in the discussions, it was real- 
ized that this question was crucial be- 
cause the final agreement would have 
to cover a number of years and must 
include an estimate of the ratio of ex- 
pansion for some of the companies as 
well as other expected changes within 
the group over the agreed period. 

Basic Principles 

Agreement also was reached in Rome 
on four more basic principles: 

• All partners agreed to pool sales. 

• Partners agreed to develop EUROP- 
AIR in every way possible. 

• Output of each company's personnel 


working with EUROPAIR to be in- 
creased to the utmost. 

• Remuneration of personnel to be 
based on cost of living in the respective 
country where staff is employed. 

• Five-partner agreement is required on 
the quotas finally allotted. 

At this stage in the Rome discussions. 
KLM proposed to first settle all the 
questions regarding the structure of the 
new organization, its method of ac- 
counting. traffic problems, voting and 
the introduction of a progressive scale 
to enable each airline’s quota to be de- 
termined based on its share of tot-.il 
traffic. 

Proposal Rejected 

When the five partners met again 
for further talks at The Hague Apr. 27. 
1959. Air France. Alitalia, Lufthansa 
and Sabena jointly rejected KLM’s pro- 
posal and KLM resigned from EUROP- 
AIR. 

The four remaining members assem- 
bled on May 5. 1959. First item on 
the agenda was the redistribution of 
quotas following KLM’s resignation. 
Air France was allotted 34%, Lufthansa 
30, Alitalia 26 and Sabena 10. 

Simultaneously, the designation 
EUROPAIR was changed to Air Union 
to eliminate any political flavor the 
former might have. 

In addition, the following princi- 
ples were agreed: 

• Establishment of a common sales. 



Fuselage section of the dc Havilland DH-121 turbojet transport is prepared for mating 
with the aircraft's nose section (AW Apr. 11, p. 50). Other major components arc 
being built by Fairey Aviation and Hunting Aircraft. Aircraft will make its first flight 
by the end of 1961. 
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Flight Reports on Collins Doppler 


Navigation System made i 
mand performances on January 18- 
25, 1960, following 3 years of exten- 
sive laboratory and flight tests. 


On the afternoon of January 19 
executives of the Forest Oil Com- 
pany, Tennessee Gas, Continental 
Oil, Brown and Root Company, and 
the Union Oil Company took off 
from Houston Airport aboard a 
specially equipped Collins Convair. 
Navigation was solely by Collins 
Doppler. 



executives of the Cheveron Oil Co., 
Sun Oil Co., Gulf Oil Co., California 
Co., TACA, and the New Orleans 
Aviation Board on January 20, 1960. 
Course flown — New Orleans to 
Birmingham and return at altitudes 
of 12,500 to 14,800 ft. A 0.33% along 
track error and a 1.5% cross track 
error was noted. On the flight from 
New Orleans to Birmingham, along 
track and cross track errors averaged 
0.9%. On the return flight with 
automatic transfer between stages 





These demonstrations offer convinc- 
ing proof of the remarkable accuracy 
offered by the new Collins Doppler 
Radar Navigation System. Always 
performing to required ARINC 
specifications, no other commercial 
production Doppler system is con- 
sistently demonstrating such ad- 
vanced performance and reliability. 


e Aviation Sales, Collins Radio 


iny. Cedar Rapids, Iowa, for 
ste information about Doppler 






planning, sales, technical a 
sub-departments. 

Meanwhile, executives to head Air 
Union's Executive Committee and sub- 

SvSSiS 



f Alitalia, ground 


agcment and finance: 
Lufthansa, air traffic 
Cappelletti of Alitalia, 
international relations; 
Sabena, equi] 
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DELTA AIR LINES PRESENTS THE CONVAIR 880 


World’s Fastest Jetliner 




Pure white, pure jet, pure luxury. . . these are the marks of the world’s 
fastest jetliners, Delta’s new Convair 880’s. Carrying 84 passengers in 
superlative comfort, the 880’ s will make their debut in May, augment- 
ing Delta’s fleet of magnificent Douglas DC-8 jets and increasing the 
number of cities served by Delta with pure jets from eight to eighteen 
in the United States and the Caribbean. 
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Tessitore of Alitalia, personnel depart- 

It took Air Union’s economic de- 
partment several months to work out 
an accounting system for the calcula- 
tion of costs and earnings. Final draft 
was presented to the partners during 
the next discussions. The statutes of 
Air Union governing the new setup 
were submitted for approval and the 
basic principles of the partnership ac- 
cepted. As far as Germany was con- 
cerned, it was agreed that from the 
start Air Union should take over the 
internal (cabotage) routes. 

The members undertook to see that 
their individual governments regard Air 
Union as their national airline and that 
these governments do everything possi- 
ble to promote its operations. In this 
way, parity in the utilization of inter- 
national air traffic would be guaranteed. 

These are the principles of the final 
Air Union agreement still being 
thrashed out in detail. But, as hap- 
pened where the Common Market 
Treaty was concerned, several months 
will probably hare to be allowed before 
it can be implemented. 

Last Mar. 23, Dr. Heinz Rohm of 
Lufthansa outlined in a talk in Cologne 
certain changes in policy, based on 
latest operational figures of the four 
airlines involved, for which Lufthansa 
would have to press during the next 
talks. 

For example, the quotas previously 
agreed to were: Air France 34%, Luft- 
hansa 30%, Alitalia 26% and Sabena 
10%. but it had now been found that 
this division was not yet applicable. 
Calculated on the actual performance 
of each airline in 1958, the figures work 
out at Air France 50%, Lufthansa 17%, 
Alitalia 15 %and Sabena 18%. Luft- 
hansa considers this an indication that 
a longer interim period is required 
before they can be brought into closer 
relationship with each other when a 
more evenly divided quota will also 
have to be determined. 

Dr. Rohm recommended that the 
final quotas be determined by linear 
variation until such time as total air 
traffic of all partners has reached 2,400- 
million ton/km. annually— about five 
times the 1958 figure. During that 
time it should be agreed that total value 
of each earner's performance must not 
decrease, or if so, then only if the 
total value of Air Union’s activities de- 
creases also. 

Excluding over-all cabotage agree- 
ments, all international traffic of the 
partners should be carried by Air Union, 
although certain exceptions to this gen- 
eral ride could be expected because of 
political and economic considerations. 

Air Union’s relations with the four 
governments concerned should be the 
subject of a separate government con- 
tract. This, together with the Air 


Union agreement, should form the basis 
of the partnership. 

Air Union should. Dr. Rohm con- 
tinued, distinguish two separate phases 
of operation: before the agreement be- 
comes effective, representatives of all 
four airlines will form the organiza- 
tion’s expert committees. After the 
agreement comes into force, these com- 
mittees will gradually be converted into 
special administrative departments with 
particular emphasis on the traffic and 
sales side of management. 

When applying first the temporary 
and then the final quotas, the difficulty’ 
arises of converting past performance 
into seats available which, for purposes 
of the individual accounting period, 
should be shared in advance among the 
partners. Operational expenses in- 
curred should be deducted from each 
airline’s earnings which all flow into 
Air Union to be distributed proportion- 
ately according to the allotted quotas. 
This way, each partner will try to in- 
crease his productivity to the utmost. 

Chief aim of Air Onion is to reduce 
over-all costs and thus increase the 
profit margin of each partner. A reduc- 
tion in costs can be expected in the 


technical sphere chiefly because of the 
planned centralized supervision of the 
technical ground organization as well 
as the joint materials policy. 

Economically, costs will be cut by 
the planned merging of the external 
organizations. Finally, it is expected 
that the formation of Air Union will 
enable the partners to share any risk or 
problem in balancing capacity as a re- 
sult of the supersonic traffic." 

The final meeting expected some 
time this month probably will reveal 
whether— or how far— Lufthansa can ex- 
pect its partners to fall in with this 
change in policy. 

Naturally, some of the other leading 
airlines in Europe outside Air Union 
which, for one reason or another, are 
unable to seek membership in the new 
organization, continue to watch it 
closely. According to some observers, 
Air Union may over the long haul force 
some airlines to get together in direct 
competition with Air Union. British 
European Airways probably will stay in- 
dependent of any such partnership be- 
cause it already dominates a group of 
"associated” companies having route 
systems in Europe and the Middle East. 



United DC-8 Hangaredat Denver 


:ut a hole in the door of this hangar, largest at Denvc: 
Is Douglas DC-8 jet transports. The hole is 10 ft. ii 
e hangar heat. United maintenance officials said. 
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FAA, NASA Study Supersonic Transport 


By J. S. Butz, Jr. 

Washington— Three problems of 

critical importance have emerged from 
a coordinated Federal Aviation Agency- 
National Aeronautics and Space Ad- 
ministration program to identify and 
solve the basic problems of developing 
and operating a money-making super- 
sonic commercial transport. They are: 

• Flight efficiency of most proposed 
supersonic transport designs is high at 
their design cruise spiced but low at 
subsonic speeds and in other off-de- 
sign areas. Their off-design perform- 
ance during takeoff, landing, climb, 
acceleration to cruise speed, descent 
and holding over the destination is be- 
low current requirements for safe and 
economical commercial operation, al- 
though it might be acceptable for 
military service. 

• Stainless steel construction necessary 
for continuous cruise above Mach 2.3 


at about 300F skin temperature, will 
not be ready for several years, particu- 
larly in view of the decreased develop- 
ment support by the Air Force with 
the stretchout in the North American 
Mach 3, B-70 bomber project. Con- 
struction costs also will be high. Ade- 
quacy of current aluminum structure 
for cruise near Mach 2 at around 200F 
has not been definitely established. 
No experimental data exists on the 
creep or fatigue life of aluminum struc- 
tures soaked in these temperatures for 
several years at the airline usage rate 
of about 2,000 hr. per year, which is 
almost 10 times that of the military. 
Sandwich construction has a significant 
weight and performance advantage over 
skin-stringer structure, but it is much 
more expensive and its reliability is 
more open to question. 

• Engine performance required will be 
above current capabilities if the gross 
weight of a 100-passenger-plus super- 


sonic transport is to stay below 400,- 
000 lb. and the number of engines 
limited to four to keep initial costs and 
maintenance expenditures down. Pure 
ramjets are not considered for the super- 
sonic transport regardless of its oper- 
ating Mach number. NASA. FAA and 
many manufacturers believe that a large 
turbofan with either afterburning or 
burning in the fan section will be able 
to meet the requirements of the super- 
sonic transport to speeds between 
Mach 3 and 4. Primary impetus be- 
hind these vital engines is coming from 
commercial engine firms. 

The two federal agencies believe they 
must take the lead in resolving these 
and other less critical problems revealed 
by their study before private financing 
of supersonic aircraft becomes feasible 
for the airlines and the airframe manu- 
facturers. 

None of these supersonic transport 
problems are considered insurmountable 
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by NASA or FAA officials, vet their so- 
lution will require a concentrated re- 
search effort as will a number of other 
design and operational questions. Pres- 
ent FAA-NASA effort in this area is not 
yet expensive, but the funding re- 
quirement will certainly grow and. 
with it, the need for program justifica- 

Dual Role 

FAA Administrator Elwood Qucsada. 
as well as many NASA and Department 
of Defense officials, believe the super- 
sonic transport will play a dual role in 
the next 10 years— a major national pres- 
tige symbol and a commercial necessity. 
A Mach 2 transport, for instance, would 
cut a transatlantic crossing to less than 
half the present time. This aircraft 
could make three or more crossings a 
day and have the potential to make 
subsonic jets hopelessly obsolete eco- 
nomically for long-range flights. The 
nation which supplies such an advanced 
aircraft for commercial use certainly will 
be recognized for its achievement far 
bevond aviation circles. 

Exact course the FAA, NASA, the 
military services and other sympathetic 
agencies will follow in pushing for 
the early development of a supersonic 
transport is not yet clear. The magni- 
tude of the technical task has necessi- 
tated the type of preliminary program 
FAA and NASA are now pursuing. 

Once this program has more clearly 
defined the problems and a logical de- 
velopment course, it will be possible 
to estimate just how much federal aid 
will be needed and how much of the 
job can be carried by private capital. 
Predictions as to the method of financ- 
ing have ranged all the way from a 
complete commercial venture to a large 
federal appropriation for a specific air- 
craft project which would be conducted 
by an industrial firm under the direc- 

ment. The Air f’orce at present has 
no requirement for a supersonic trans- 

FAA officials are now of the opinion 
that the government will have to sup- 
port a sizable research and develop- 
ment program through their agency and 
NASA. This probably would include 
four or five experimental aircraft in 
order to build a large amount of flight 
time on a commercially attractive con- 
figuration within a relatively short time. 
The data obtained by the federal agen- 
cies would then be made available 
to airframe manufacturers in any ef- 
fort they might make to sell supersonic 
transports to the airlines. 

Last Nov. 13, technical officials from 
the FAA requested NASA’s Langley 
Research Center to prepare a document 
summarizing the agency’s technical 
background applicable to supersonic 
transports. Most of the NASA's work 



in this area had been done as an ad- 
junct to research on supersonic bom- 
bardment aircraft. 

The summary report was prepared by 
12 members of the Langley staff and 
presented verbally within 30 days to 
both FAA and NASA headquarters. 
This report essentially has established 
the goals for the detailed investigations 
now under way and those planned for 
the future. It outlines simply the de- 
sign and operational problems known 
to be connected with the supersonic 
transport. 

Research Programs 

Two research programs generated by 
the report are now under way and a 
third— a flight test project with a Con- 
vair B-3S— is scheduled to begin within 
the near future. If these efforts prove 
to be successful within their planned 
time period, the technical foundation 
for a supersonic transport should be- 
come much firmer withm the next year. 

One of the current research programs 
deals with the soaking effect of high 
temperatures on several types of struc- 
ture and materials. This is a long-term 
program since the soaking action can- 
not be accelerated the way normal fa- 
tigue tests can when the number of 
loading cycles in an aircraft’s life can 
be applied within a few days. Since 
there are only about 9,000 hr. in a year, 
this is the maximum simulated flight 
time that can be achieved during a year 
of testing structural elements for creep 
and fatigue under high loads and tem- 
peratures. 

It is expected that the current pro- 
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gram will produce a significant amount 
of data by next fall and permit a useful 
assessment of the high temperature 
qualities of aluminum structure at that 

Second Research Program 

The second research program in 
progress primarily involves wind tunnel 
tests to try and improve aerodynamic 
efficiency in off-dcsign flight conditions. 
Basic data from these tests on the effects 
of aspect ratio, wing sweep angle, inlet 
location, type of control surfaces and 
other design variables are expected to 
point the way toward configurations 
with good flight efficiency' at all speeds. 
NASA's research group at Langley now 
believes that the proper use of variable 
geometry will provide the solution to 
the off-design problem. Tire type of 
variable geometry that they favor is 
variable sweep angle on the wings (AW 
Mar. 28, p. 29). 

Another primary objective of this 
wind tunnel program is to obtain a 


configuration that will cruise efficiently 
at Mach 2, 3 and 4 as well as land and 
take off at the same speeds as current 
subsonic jet transports. No current con- 
figuration proposed for a supersonic 
aircraft will cruise efficiently over a 
wide range of Mach numbers. If this 
problem can be overcome, it would be 
possible to build the first supersonic 
commcrical transport of aluminum and 
cruise it at the maximum speed its 
structure will stand. 

Higher Speeds 

Then the same aircraft could be used 
at much higher speeds when steel or 
other advanced high temperature struc- 
tures became available. Total develop- 
ment costs of any supersonic transport 
program would be greatly reduced if 
one configuration proved aerodvnami- 
cally satisfactory throughout the super- 
sonic Mach number regime. 

The third research program scheduled 
to begin within the near future is a 
combined NASA-1' - AA-Air Force effort. 



NASA will operate a Convair B-5S on 
loan from the Air Force in a simulated 
transport operation. The FAA ground 
simulator facility at Atlantic City, 
N. J„ will be the other clement. 

Initially, the FAA simulator will in- 
vestigate operational procedures for the 
transport using Hie best input informa- 
tion available today. Since the opera- 
tion of a supersonic transport will nave 
to be held within close limits and a 
simulator program of this type is only 
as realistic as its input data, the B-5S 
will be used to cheek the computer 
results in flight and to provide more 
factual input information. The B-58 is 
considered a good aircraft for this study 
for three reasons— it has the excess thrust 
necessary to study the effects of power 
over a wide range of thrust-to-weight 
ratios; damping of its control system 
may be varied about all three axes so 
that control characteristics may be 
altered to some degree, and its wing 
loading range covers the area expected 
to be attractive for the supersonic trans- 
port. 

The lift-drag ratio of the B-58 is 
somewhat below that of the supersonic 
transport, and it is completely out of 
the gross weight class of the transport. 
However, these factors arc not expected 
to effect the value of the supersonic 
flight program. 

State-of-the-Art 

The NASA summary report on the 
state of the aeronautical art as it applies 
to the supersonic transport is divided 
into seven parts, each dealing with a 
primary portion of the problem of build- 
ing and operating these aircraft. It is 
clear from the Langley report that a 
concentrated effort of considerable cost 
and length will be required before the 
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Our Corporate Image 


Until recently we had no idea what 
a Corporate Image was. In fact, 
for 12 years now, we have naively 
assumed that our sumptuous serv- 
ice, our comforting dependability, 
our multi-million-mile pilots and 
our warm Eastern ways were what 
had captured the hearts of millions 
of travelers throughout Europe, 
the Middle East and Asia. 

Now, as we plan to inaugurate 


our New York-to-London Boeing 
707 Intercontinental Jet service, 
we learn that every company in 
the U. S. must have a Corporate 
Image. Fortunately, our mahara- 
jah has come to symbolize a serv- 
ice so uniquely personal it has been 
known to flatter even potentates. 
So, with this Corporate Image 
firmly in mind, seek out your travel 
agent for reservations — soon! 


Flights from New Y ork to London, 
Europe and India every Friday, 
Saturday and Sunday at 9:30 PM, 
beginning May 14. 

W. 
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supersonic transport is operating at a 

A relatively-large effort has been made 
to increase the aerodynamic efficiency 
or lift-drag ratio of supersonic aircraft 
and the effort has paid off with an im- 
provement of from 50% to 75% in the 
last three years. However, best super- 
sonic lift/drag ratio is still only about 
one-third that of current subsonic jet 
transports. 

It appears that the total flight effi- 
ciency of the supersonic transport will 
be only slightly below that of subsonic 
jets because the propulsive efficiency of 
jet engines increases rapidly at super- 
sonic speeds. NASA engineers believe 
more improvement can be made in 


supersonic lift/drag ratio and that fur- 
ther research in this area is needed to 
obtain maximum performance. 

Two major requirements are cited if 
supersonic flight efficiencies on full- 
scale aircraft are to equal those obtained 
in model tests. The first is a very 
smooth surface with no sand-grain-type 
roughness or offsets between adjacent 
structural panels thicker than three 
sheets of tablet paper. This applies 
over the entire surface of the transport 
area, probably about one-third of an 


Slender Fuselage 

The second requirement is for the 
over-all configuration to be very slender. 
Tire fuselage diameter will be so small 
relative to its length that the seating 
arrangement on a 1 00-passcngcr trans- 
port will have to be as compact as pres- 
ent coach seating. The short flight times 
of the aircraft are expected to keep this 
situation from being objectionable. 

It was concluded that the present 
state of the art was sufficiently advanced 
to permit the design of an aircraft at 
least marginally capable of performing 
the supersonic transport mission. How- 
ever, these designs also were considered 
to have unsatisfactory off-design per- 
formance and to have insufficient opera- 
tional flexibility. 

Four types of variable wing geometry 


were mentioned by NASA as possible 
means of improving off-design per- 
formance. Tire first is the conventional 
wing flap best suited to long, slender 
wings of high aspect ratio. Since the 
supersonic transport will have low as- 
pect ratio wings, it is considered more 
favorable to apply variable geometry at 
the wing tip than along the trailing 
edge. Fold-down wing tips similar to 
those used in the design of some bom- 
bardment aircraft, and a telescoping 
wing section at the tip have been sug- 
gested in this area. The type of variable 
geometry considered most seriously by 
NASA has been the variable sweep 
wing. The basic stability problems con- 
nected with a large shift in the center 
of wing lift arc believed to have been 

Tlie variable sweep wing in NASA’s 
estimate provides the high aspect ratio 
needed for the 400.000 lb. supersonic 
transport to take off in less than 1 0,000 
ft., land at touchdown speeds of about 
120 kt.. climb efficiently to at least 
35,000 ft. at subsonic speeds and to 
hold efficiently over a landing field at 
subsonic speed. In its swept configura- 
tion, this wing also will match the 
supersonic efficiency of the fixed wing 
delta-canard configuration under study 
by many designers. 'Phis aircraft’s con- 
figuration has a large fixed delta wing 
at the rear of the fuselage with a canard 



Boeing's Wind Tunnel Team Builds Models 

Members of Boeing Aircraft’s wind tunnel team construct advanced design models at Boeing’s Wichita, Kan., model shop. Models 
arc used mainly for tunnel tests, although the team has built l/10th scale models for free flight telemetered supersonic drop tests. 
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CUSTOMER PROBLEM: 

Require highly heat-resistant ball bearings for 
butterfly valve which modulates 900° F. hot air 
blast in turbine air bleed. Despite radial loads 
up to 300 lbs., shaft must turn effortlessly 
through 65°. 

SOLUTION: 

New Departure Sales Engineers, cooperating with 
Stratos, manufacturer of the auxiliary power 
turbine, recommended N/D’s special aircraft ball 
bearing of cast cobalt base alloy for this critical 
application. These bearings were selected for 
their ability to withstand extremely high tem- 
peratures without deterioration. 


Extensive testing proved that this N/D equipped 
modulating system, currently used on the Lock- 
heed Hercules C-130A, military transport, operates 
at required standards of performance and reliabil- 
ity .. . and without lubrication! In addition, other 
New Departure ball bearings, selected for their 
unsurpassed reliability, are used to support the 
turbine main shaft which operates at 45,000 rpm. 
If you’re looking for bearings that operate 
efficiently at unusually high temperatures and 
speeds, contact your local N/D Sales Engineer. 
For additional information call or write New 
Departure Division, General Motors Corpora- 
tion, Bristol, Connecticut. 




C-130 Tests Boundary Layer Control System 

Lockheed C-130 testbed for boundary layer control system (AW Feb. 15, p. 35) makes approaches to stalls using flap settings of 30. 
40 and 60 deg. at Marietta. Ga. Testbed's two additional turbojets drive compressors to blow air over control surfaces. Engine power 
is at idle during tests, and power setting at 75%. Stall speeds can be reduced to 60 mph.. compared with 90 mph. for C-130B freighter. 


control and stabilizing surface forward 
near the nose. 

Landing speeds of the fixed delta- 
canard configuration are 20 kt. or more 
above the 120-kt. figure believed to be 
a maximum for commercial operation 
safety by many operators and airframe 
manufacturers. Takeoff distances for 
the fixed delta-canard aircraft also are 
well above 10.000 ft. if the aircraft 
thrust-to-weight ratio is only around 0.3, 
which is regarded as the optimum for 
economical commercial operations by 
many engineers. 

Improved takeoff performance for the 
variable sweep wing comes primarily 
from the fact that, when it is in the 
straight configuration, it generates much 
more lift per degree of angle of attack 
than a delta wing with a swept leading 

Since it is considered impractical 
from the standpoint of landing gear de- 
sign and passenger comfort to take off at 
more than 1 5 deg. angle of attack, the 
variable sweep aircraft generates much 
more lift that the delta-canard type and 
will takeoff in a shorter distance. 
Engine-Airframe Matching 

Takeoff runway requirements for the 
supersonic transport will depend largely 
upon the powerplant arrangement. 
FAA regulations call for a transport air- 
craft to be capable of completing a take- 
off with one engine out after it reaches 
a point on the runway beyond which its 
brake system will not stop it without a 

This regulation is not expected to be 
relaxed. 

Aircraft with six or eight engines will 
need less runway than those with four 
engines because they can meet this 
engine-out requirement more easily. 


The ideal arrangement sought by 
NASA and many airframe and engine 
manufacturers is to have four turbofan 
engines that can get the 100-passenger 
aircraft off in less than 1 0,000 ft. with- 
out afterburning or burning in the fan 
section. Then, if one of the engines 
stops, auxiliary burning can be started 
immediately in the other three, and the 
takeoff thrust still could be maintained. 

Two requirements that may material- 
ize arc strengthening and smoothing of 

national airports. Since range of gross 
weights considered possible for the su- 
personic transport is 350,000 to 600,000 
lb., reinforcement of runways and taxi 
strips is likely. It is not yet known 
just how the delta-canard configuration, 
with its widely separated nose and main 
landing gear, will respond in pitching 
and normal accelerations to the rough- 
ness of existing runways and taxiways. 

In general, the turbofan engines 
which apparently hold great promise 
for supersonic transport application will 
use maximum auxiliary burning during 
acceleration to cruise speed. It may 
prove possible to eliminate afterburning 
altogether and still obtain adequate 
transonic acceleration power with burn- 
ing in the fan section. 

If burning in the fan section alone 
proves adequate from a thrust stand- 
point, it is theoretically possible to make 
a large reduction in engine specific fuel 
consumption during cruise and tran- 
sonic acceleration. Use of fuel in the 
fan section is much more efficient than 
in an afterburner and almost as efficient 
as in the normal engine cycle. 

The NASA report lists fatigue as per- 
haps the major structural problem exist- 


ing today. The problem is expected 
to be compounded by increasing flight 
speeds into the supersonic regime be- 
cause of the temperature rise. Com- 
paratively little information is available 
on metal fatigue at elevated tempera- 
tures and practically no data is available 
on the fatigue of structural components. 
So far as NASA can determine, none 
of the numerous studies of the explosive 
failure of pressurized fuselages at sub- 
sonic speeds have been extended into 
the temperature range of interest to the 
supersonic transport. 

Creep is not expected to be a major 
problem on supersonic transports made 
of either stainless steel or titanium. 
NASA studies have shown that creep 
may not occur at the stresses to which 
the transport structure will be subjected 
at elevated temperatures. 

Creep of aluminum structures is un- 
der study. 

Weight Advantage 

The weight advantage of sandwich 
structure over skin-stringer construction 
is so high that considerable effort will 
be expended to fully develop it. The 
structural savings run as high as 50% 
on some structural elements, in current 
estimates. 

Open face sandwich, in which the 
core is backed by a flat plate on only 
one side, is being studied to relieve 
the inspection problem. 

Relative costs probably will be a 
controlling factor in the selection of 
materials and construction methods. 
Conventional aluminum skin-stringer 
construction costs approximately $25 
per lb. of structure. Brazed honeycomb 
sandwich construction can run as high 
as $200 per lb. of structure. 

Efficient structural design is depend- 
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Blackburn NA.39 Makes Catapult Test 

ira NA.39 low level attack aircraft for British Navv undergoes catapult trials 
DUS, Royal Navy carrier. Powcrplants are two de Havilland Gyron Jr. I 


ent upon the accuracy of the design 
loads, and in this area there arc still 
many uncertainties regarding the super- 
sonic transport. Tlte aircraft will fly 
between two and three times the alti- 
tude, Mach number and dynamic pres- 
sures of the subsonic jet. These design 
points have yet to be established. 

The hot structure, plus the fact that 
the aircraft will have most of their 
weight concentrated in the fuselage 
with little of it distributed along the 
wings, will affect the load distribution. 

Main problem areas which will have 
to be studied are gusts, maneuver loads, 
ground loads, flutter and buffet. The 
turbulence environment existing be- 
tween 50,000 and 100,000 ft. is largely 
unknown, particularly turbulence in 
the jet stream and the effect of the 
mountain wave phenomenon. It will 
be impossible to slow the supersonic 
transport effectively at cruise speeds to 
reduce gust loads. At low altitudes and 
subsonic speeds, any operation at re- 
duced speeds to cross large turbulent 
areas will be economically unfeasible 
because of high fuel consumption. 
Variable geometry would allow the su- 
personic transport to operate as present 
subsonic transports do in this area. 

Maneuver Loads 

Maneuver loads on the aircraft dur- 
ing operational and check flights will 
continue to be a major part of the 
total loads experienced. NASA studies 
to date indicate that they will not differ 
materially from the maneuver loads on 
subsonic jets. Ground loads will be 
somewhat higher than on current jet 
transports because of the new landing 


gear configuration and increased gross 
weight. If sink or touchdown speeds 
are allowed to exceed those of the 
present jets, ground loads 

Flutter and buffet loads are expected 


to be similar to those now experienced. 

There will be three main noise 
sources on the supersonic transport- 
engine, aerodynamic boundary layer and 
shock waves— and, in general, the noise 
problem will be much more severe 
than on a subsonic jet. Pure jet engines 
are expected to require ground and 
in-flight muffling. The mufflers would 
have to accommodate higher tempera- 
ture exhaust gases than those of current 
powcrplants. 

Because of the probable development 
potential of the turbofan engine, how- 
ever, the engine noise problem may 
eventually be reduced for three reasons. 
They are: total noise power will be 
reduced through greater jet efficiency, 
noise spectrum will be shifted to lower 
frequencies and the aircraft may be 
capable of steeper climbs to avoid popu- 
lated neighborhoods. 

Several thousand pounds of sound- 
proofing material are required aboard 
subsonic jet transports, and the weight 
of this material may have to be sub- 
stantially increased on the supersonic 
transport. The currently estimated 
structural weight of the supersonic 
transport also may have to be increased 
to resist sonic fatigue. Both of these 
considerations arc required primarily 
increase by the great increase in boundary layer 
noise at supersonic speeds. 

NASA research in the past has shown 
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MAJOR INTERNATIONAL AIRLINES 
USE ESSO AVIATION OILS 
THAN ANY OTHER BRAND 


Esso is clearly the leader. Airlines know thot quality saves 
them money in the long run. Esso Aviation Oils ore bocked by 

hours of actual use in commercial air transports. In recipro- 
cating engines, Esso oils prevent piston ring sticking and lessen 
the formation of sludge and other harmful engine deposits. 
With an unusuolly high viscosity index, Esso Aviation Oils main- 
tain fluidity at low temperatures yet provide a tough shield 
when hot. Esso oils can be relied upon to reduce wear of 
cylinders, beorings and other critical engine parts. 


In aviation turbine oils, the synthetic Esso Turbo Oils 15 and 
35, perfected more than eight years ago, were the first oils 
approved for all of the world's most advanced turbine airliners. 
Both types of oil reduce maintenance costs while increasing 
the time between overhauls. 


ESSO INTERNATIONAL AVIATION PETROLEUM SERVICE 


that the only practical solution to the 
wave-drag, sonic-boom problem lies in 
the control of aircraft operation. Only 
small reductions in sonic boom intensi- 
ties can be affected through judicious 
shaping of aircraft's external configura- 
tion for any given weight. 

Magnitude of the booms on the 
ground can be controlled by regulating 
an aircraft's speed-altitude relationship 
or its speed-attitude relationship. If a 
transport’s olimbout is made at sub- 
sonic speeds to an altitude of about 
55,000 ft. before acceleration to cruise 
speed is begun, shock wave damage on 
the ground can be eliminated and an- 
noyance kept low. 

The sound experienced on the 
ground directly below a heavy super- 
sonic transport which is accelerating 
through Mach 1 at 55,000 ft. will be 
similar to a heavy freight train passing 
at high speed about two blocks away. 
The variable sweep wing will greatly im- 
prove flight efficiency during the sub- 

An alternate procedure, if a high 
thrust-to-weight ratio is available, is to 
accelerate while climbing at supersonic 
speeds. This climb must be steep with 
the nose rotated to a high angle so that 
the trailing shock system is also rotated 
away from the ground. A rotation of 
about 20 deg. will give an effective 
reduction in ground pressure of about 
0.5 Mach number. This procedure is 
believed to be marginal because it is 
greatly effected by wind changes. 

Two other operational recommenda- 
tions have been made by NASA to re- 
duce the ground noise problem. De- 
celeration should be made at the highest 
possible altitude, and maneuvers at su- 
personic speeds should be avoided to 
prevent concentrating the strongest 
pressure waves from the aircraft at a 
given point on the ground. 

Economical Operation 

Economical operation of the super- 
sonic transport will require that ex- 
tremely precise flight patterns be flown, 
and current plans are to give the high- 
est priority to these aircraft in the air 
traffic control system with all takeoff, 
airspace and landing pattern reserva- 
tions made before the engines are 
started. Reserve fuel requirements will 
affect the design of this transport more 
than others in the past. Studies are now 
being made to determine if the proj- 
ected improvements in the air traffic 
control system would allow some reduc- 
tion in fuel reserves. 

On the average 5,500-mi. mission, 
the supersonic transport with fixed 
delta-canard configuration would cover 
about 500 ground miles climbing out 
and accelerating to cruise speed. If an 
optimum altitude cruise, rather than a 
constant altitude cruise, is not allowed 


by the air traffic control so that the air- 
craft can gain altitude constantly as it 
bums off fuel, an additional ton or so 
of fuel would be required. 

This penalty would eliminate ap- 
proximately 10 passengers, if taken out 
of the payload. Holding over the desti- 
nation rather than scheduling a straight- 
in landing would impose a more severe 
penalty. 

A 50-min. hold at Mach 0.8 at 55,- 
000 ft. could require an additional 10 
tons of fuel, which would effectively 
eliminate two-thirds of the passengers. 
If the same hold was necessary at Mach 
0.4 at 5,000 ft., there would be an 11 
ton fuel penalty. 

No visual flight rules will be followed 
during supersonic transport flights be- 
cause of the precise navigation require- 
ments, which must be aided by ground 
equipment and the inability of the 
pilots to effect visual avoidance of other 
traffic. 

Under present planning, the flying 
qualities of the supersonic transport 
must be essentially the same or im- 
proved over those for current high 
speed transports. 

The problem of achieving these fly- 
ing qualities with supersonic transport 
configurations is elaborate, and it will 
require the use of automatic damping 
systems around all three axes. In gen- 
eral, the dynamic lateral stability of 
supersonic transport configurations is 


reduced below that of present subsonic 
jets for two reasons. 

First, the weight has been moved out 
of the wings into a long narrow fuse- 
lage, and the damping action of the 
light low aspect ratio wings is very low. 

Second, the transport will fly at 
higher altitudes than customary, which 
further reduces the damping of the lift- 
ing surfaces. Damping of directional or 
yawing motion is reduced to almost 
zero at high altitudes without enormous 
stabilizing surfaces. 

Automatic Damper 

On current high-speed configurations, 
it is virtually impossible for the pilot to 
control the aircraft if the automatic 
saw damping system stops operating. 

Dynamic stability problems of this 
type and others regarding static stability 
will require an entirely new approach to 
the certification of commercial aircraft 
which depend upon avionic systems for 
their safety. 

The variable geometry wings are be- 
lieved by NASA to offer the best re- 
search possibility of improving the in- 
herent static and dynamic stability of 
supersonic transports in all speed 

Any improvement in the inherent 
stability of the aircraft will lessen the 
dependence which must be placed upon 
avionic systems and may reduce the 
weight which must be allotted to them. 
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REPUBLIC 

VACUUM-MELTED METALS 


Now produced in up to 20,000- pound heats! 


For applications where reliability is of major im- 
portance, Republic offers vacuum-melted metals 
in ingots, billets, sheets, bar, strip, and wire. 

The most extensive facilities ever assembled 
permit rapid delivery of vacuum-melted metals 
in quantity and in a wider range of sizes and 
conditions than ever before possible. Republic 
is producing vacuum-melted ingots weighing 
from 4,000 to 20,000 pounds in 18- to 32-inch 
diameters. Metals available include: super alloy 
steels, constructional alloy steels, high strength 
alloy steels, bearing steels, special carbon steels, 
stainless steels, and titanium. 

Republic uses the consumable electrode vacuum- 
melting process. Metals thus produced offer 


higher mechanical properties— ductility, tensile 
strength, and fatigue life. Non-metallic inclu- 
sions are reduced in number and size. Testing, 
certification, job setup, and production costs 
are reduced. 

Our metallurgists and engineers are available 
to help you select, apply, and process the vacuum- 
melted metal best suited to your requirements. 
For complete information, contact your nearest 
Republic sales office today or return the coupon. 




Delta 880 Training Paves Way for May 


By Richard Sweeney 

Atlanta— Delta Air Lines, scheduled 
to begin Convair 880 jet transport serv- 
ice on May 1 5, anticipates a relatively 
trouble-free transition to the new air- 
craft in scheduled operations. 

The expectation is based largely upon 
experience gained thus far with the one 
880 which Delta has had since Feb. 
12 for crew training work. The trans- 
port, operating under a provisional 
certificate, began the training schedule 
in mid-February and had logged more 
than 330 hr. by mid-April. 

During this time, not one flight had 
been aborted due to airframe or power- 
plant problems. 

Delta groups that have worked with 
the aircraft since its deliver)' flight-on 

speed record for transports by averaging 
665 mph. between San Diego and 
Miami— indicate that they feel this way 

• Engineering department personnel, 
who will make up the schedules based 
on the 880's actual performance, and 
those in charge of the airframe, engine 
and systems say they are finding their 
expectations met or exceeded. 

• Maintenance men, who have kept the 
airplane flying during the training 
period, report favorably on the com- 
parative case of maintenance. Some 


have worked on military aircraft as well 
as other jet transports. 

• Pilot training personnel are pleased 
with the 880, its handling qualities, 
flight characteristics, performance and 
availability rate. 

This AviATtON Week pilot got an in- 
dication of the airplane’s flying quali- 
ties when he flew it from Augusta. Ga., 
to Atlanta, landed it at Atlanta. 

The flight was a training mission 
in which Delta Atlanta chief pilot 
Ted Johnson, was flying a routine sylla- 
bus, including engine-out takeoffs, two- 
engine-out approaches and landings, 
holding patterns and 1LS approaches. 
The instructor was Delta chief pilot 
T. P. Ball. 

Service Schedule 

Delta will begin service on its Hous- 
ton-New York, New Orleans-New York 
and Atlanta-New York runs with three 
aircraft. Delivery of one aircraft was 
slated for Apr. 29, another for Apr. 30. 
Tire airplane being used in crew train- 
ing, N1901, was to return to San Diego 
on Apr. 20 for rework so that it would 
comply with all the final Approved Type 
Ccrtrficatc provisions and have its in- 
terior polished for the beginning of pas- 
senger sendee. It is scheduled to be 
returned to Delta on May 1 1 . 

As of mid-April, it appeared that the 
880 would get its certificate on schedule 


on May 1 . meeting or exceeding all per- 
formance guarantees. At that time, al- 
most all flight testing had been com- 
pleted, including the 150 hr. simulated 
airline operation which makes up the 
functional and reliability program. FAA 
data reduction was nearing completion. 

Initially, the airline plans a utiliza- 
tion rate of about 8 hr. per day for each 
880 on the three planned runs, which 
are Delta's longest nonstop domestic 
stage lengths. As more aircraft are de- 
livered and, if performance in service 
is as good as expected, a number of 
cities on Delta’s routes may get turbo- 
jet service which have done without it 
thus far because of runway or other 
limitations. 

Delta engineering officials say that 
thus far 880 systems, such as hydraulic 
and electrical, are working better than 
anticipated. Usually, they approach any 
new aircraft with a "wait-and-see” atti- 
tude toward such svstems. Even greater 
caution surrounded the 8S0, since it 
uses equipment which is new in concept 
and/or is made by manufacturers who 
arc new to the commercial airline field, 
although they have been building mili- 
tary systems for a number of years. 

Problems which usually develop in 
the systems of a new aircraft have either 
been much less severe than expected or 
nonexistent during the 880 flight hours 
logged in training. The hydraulic sys- 


15 Service 

tern, as an illustration, uses a new pump 
design concept that might have been 
a headache but up to now has been 
trouble-free. 

One new system concept on the 
880, which appears to be paying off in 
less airplane down time, according to 
Delta, is the use of single-unit freon 
packs. Two mechanics can change a 
pack in one-half hour when an air con- 
ditioning fault appears. Then, check- 
out and component replacement can 
be done in the shop. The unusual 
practice has been to use a group of com- 
ponents installed individually in the 
airplane, which work together as a sys- 
tem, but must be checked out one at a 
time to accurately isolate a fault. 

Hydraulic Actuation 

Another innovation on the 880 is 
hydraulic actuation for thrust reverser 
clamshell doors, which was developed 
by General Electric as part of the 
CJ805-3 powerplant package contract- 
Boeing 707 and Douglas DC-8 use 
pneumatic clamshell reverser door actu- 
ation. General Electric also is supplying 
the constant speed drives and alterna- 
tors for the electrical system, enabling 
a high degree of integration to be 
accomplished in the engine package. 

Each powerplant package, for ex- 
ample, has one engine-mounted tank 
which carries all the oil needed for 
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JETLINERS 
FROM BOEING 
THAN FROM 
ANY OTHER 
MANUFACTURER 


Total to date: 



Up to May 1, Boeing had rolled out 135 jetliners, and delivered 117. In 
service, Boeing jetliners have flown 193,000 hours, and have carried more 
than 4,000,000 passengers ... a record unequalled by any other jetliner. 


Aor/AV 

These airlines are now operating Boeing jetliners: AIR France • air-india • American • B.O.A.C. • braniff 
CONTINENTAL • LUFTHANSA • PAN AMERICAN • QANTAS • SABENA • TWA • Also MATS ■ IRISH • SOUTH AFRICAN • UNITED 
VARIG and WESTERN begin service soon ■ northeast and Pakistan operate Boeing jetliners under lease. 


engine lubrication, thrust reverser ac- 
tuation and constant speed drive fluid. 
Each tank has two compartments, one 
for lubrication oil, the other for re- 
verser and constant speed drive fluid. 
Should constant speed drive fail and its 
fluid be lost, a standpipe in that com- 
partment saves enough fluid for reverser 
actuation. Although using a common 
fluid source with the constant speed 
drive, the thrust reverser has its own 
hydraulic system components, such as 
pump, check and relief valves, filter. 

The Delta instructor pilots who 
checked out crews on the DC-8 are 
also conducting 8S0 flight training. 
Their opinion of the 880 coincides with 
that of other Delta people. Delta chief 
pilot Ball says “it’s like flying a fighter 
with S4 people looking over your 
shoulder.” 

Delta plans to have 15 to 17 flight 
crews checked out when 880 service 
starts, with a goal of 37 crews by Oc- 
tober, when initial checkouts will be 
completed. Training after this will be 
for replacements only. As of Apr. 9, 
four supervisor pilots and seven line 
captains had completed transition and 
obtained their FAA type rating. 

All line captains checked out as of 
that date had had no previous swept 
wing or jet experience and transitioned 
into the 880 straight from propeller- 
driven transports. Their opinions varied 
individually, since they were new to 
jet transports, but the’ over-all impres- 
sion was to take the aircraft seriously 
and treat it respectfully, although there 
was no fear of it. Some of these early 
crewmen had received training in the 
procedures' trainer during ground 
school at Convair-San Diego, but this 
was the closest contact they had with 
the airplane before thev actually had to 
fly it. 

Original Delta planning was for 
about 12 hr. flight training for captains 
prior to the FAA-tvpe rating check, 
without benefit of the Link flight simu- 
lator, which Delta has purchased and 
is now being installed at Atlanta. Ex- 
perience thus far, however, has been 
that a total of from 18 to 20 hr. is re- 
quired in checkouts, including the 
2J to 3 hr. FAA-tvpe rating check. 

Delta opinion is that the pilots have 
done well in transition, especially since 
they had had no turbine experience 
and/or simulator time. In jet training. 
Delta is applying closer tolerances on 
routine flight maneuvers, takeoffs and 
landings, especially in airspeeds, than 
those used with "propeller-driven air- 
planes. 

However, demands are made only 
within the limits of airspeed and altim- 
eter gage capabilities. 

Delta has only pilots on the flight 
deck— there are no mechanic-flight en- 
gineers. Since 1948, Delta has em- 


ployed only pilots (more than 500 of 
the current total of 720 on the pilot 
roster), who have received flight engi- 
neer training and obtained FAA flight 
engineer certificates. Under the single- 
union contract. Delta flight crewmen 
arc designated captains, first and second 
officers. The first and second officers 
have the choice of bidding either as 
copilots or flight engineers. In the new 
jet programs, however, when copilots 
and flight engineers bid and are chosen 
for 880 training, they agree to stay 
with the aircraft in that capacity for a 
specified number of months to protect 
the line from training a man for the 
new plane, only to lose him to other 


equipment or have him bid for a differ- 
ent cockpit position. 

Under FAA rules now in effect or 
forthcoming, several changes had to be 
made in flight crew training. Beginning 
fan. 1, 1961, all copilots will have to 
be trained on the equipment they fly, 
and a recurrent annual check passed. 
Maneuvers to be performed are spelled 
out and are almost identical to those 
given a captain. However, less stringent 
tolerances are applied. This training 
must be completed by Jan. 1, or first 
officers cannot function in that ca- 
pacity. Delta plans to start this train- 
ing in the 880 this month so that all 
the first officers required will be trained 
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ROLLS-ROYCE 

TURBO JETS 

to power their 

CARAVELLES 


Avon turbo-jets offrom 10,500 to 1 2,725 lb. 
thrust power all the 80 Sud Aviation 
Caravelles now in service with, or on order 
for, 10 airlines. 

The RB .141 by-pass jets of 15,000 lb. take- 
off thrust is available to power later 
Caravelles. 
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and checked by the deadline. 

FAA also has instituted new pro- 
cedures for systems operators— flight 
engineers and second officers. Formerly, 
these crewmen were not type rated on 
each airplane. For the jet transports, 
however, second officers are given an 
oral exam on the aircraft and their 
work observed in flight by FAA. after 
which, if all conditions are successfully 
fulfilled, the agency sends a letter to the 
airline stating that the individual is 
considered competent to perform these 
duties aboard this type aircraft. The 
procedure, begun with DC- 8 s, is con- 
tinuing in 880s. 

To train second officers, Delta picked 
a number of men off the line who 
showed good promise as instructor per- 
sonnel. These men are being trained, 
after which they will be observed by 
FAA. The agency is then expected to 
write letters on each man to the airline 
authorizing them to perform the train- 
ing function and designating them as 
"check airmen” for this work. These 
men will, in turn, train the line-crew 
second officers in the systems' operator 
functions. 

Jet crew checkout begins with three 
weeks of ground school, which will 
include 20 hr. simulator time for all 
crew members when the device is oper- 
ating, according to present planning. 

Actual flight training is carried on 
under a program which Delta developed 
and which FAA has approved. This 
consists of eight flight periods, with the 
work accomplished on each spelled out. 
The syllabus is in the form of a work- 
sheet for each captain, and, as each 
step is completed, it is noted on the 
training worksheet-log. Programs are 
built around captain checkout. 

On each flight, two trainee-crews are 
aboard. Each trainee-captain gets at 
least two full hours of stick time on 
each flight, which lasts a minimum of 
4 hr. For the third and fourth periods, 
the captains are on the ground taking 
FAA oral exams, and during these ses- 
sions each copilot gets 2 hr. stick time, 
for a total of 4 hr. During the flight 
periods, while one position trainee is 
working, the other observes, adding to 
over-all flight time utilization. 

With two flight periods per day, a 
captain can be checked out every sixth 
day. With two crews aboard each flight 
and eight flights in the course, each 
captain gets a minimum of 12 hr. stick 
time, 4 hr. systems operator panel time 
and 8 hr. observer time. Each first 
officer gets 4 hr. stick time, 2 hr. at the 
systems' operator panel and 10 hr. ob- 

Each second officer gets 6 hr. panel 
time, 10 hr. observer time. 

The way the flight schedules have 
been established, each captain, as well as 
other crew members, obtains his train- 


ing with at least two different in- 
structors, sometimes three. Although 
the one-instructor vs. multiple-instruc- 
tor system is debated in many quarters. 
Delta feels the latter has a number of 
important advantages. Among them: 
What one instructor doesn’t cover, an- 
other will. 

From experience with the 880 thus 
far. Delta chief pilot Ball indicates that 
he feels that training standards should 
be established to fit the specific airplane 
involved rather than on an industry- 
wide generalization as to the types of 
aircraft. With the performance and re- 
liability of the 880, Ball says the real 
limit on training has been on a lack of 


instructors rather than the need for an 
airplane, demonstrating the 880's high 
capabilities. 

Delta uses a minimum of expensive 
mockups and systems' trainers in its 
technical programs. One reason the air- 
line purchased a SI million Link flight 
simulator rather than a procedures 
trainer at one quarter the cost is a hope 
that the Federal Aviation Agency will 
follow through on its indication some 
time ago that six-month proficiency 
checks will be permitted in simulators, 
providing a considerable savings in flight 
time and cost. Three maneuvers, which 
probably would have to be performed 
in an airplane, would be engine-out 
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GROWTH 


North Central continues its leadership in the local airline in- 
dustry, with 1959 marking our greatest year of growth. 

1 st in Passengers: for the fourth consecutive year, with a record 
957,751 revenue passengers carried in 1959. 

1st in Air Mail and Express: North Central again leads the 
local airlines in mail volume. In June. 1959, North Central began 
air freight operations. By the end of 1959, 14,000,000 pounds of 
cargo were carried, including freight, air mail, express and ex- 
pedited surface mail. 

Progressive and Continuing Route Development: route sys- 
tem expanded to 5,366 miles, serving 70 key cities in a nine-state 
area. In March, 1959, service was extended to the western chain 
of key cities — Minot, Devil's Lake and Bismarck- Mandan, North 
Dakota; Aberdeen, Huron, Mitchell, Rapid City, Pierre and 
Spearfish, South Dakota; Mankato and Worthington, Minnesota. 
Appleton and Ashland, Wisconsin, were added in July; and Fair- 
mont, Minnesota, in December, 1959. 

New service to Benton Harbor/St. Joseph, Michigan, from 
Grand Rapids and Chicago became effective January 1, 1960. 
Equipment: April, 1959, marked the inauguration of service 
with Convair Super Northliners, radar-equipped, pressurized cab- 
ins, 44-passenger capacity. The fleet now includes on — “ 

five Convair 340’s and 32 Douglas DC-3’s. 

America's Leading Local Airline 

NORTH CENTRAL AIRLIN1 

General Office.: 6201 34th Ave. So., Minneapolis 50, Minnesota 
Serving 70 key cities in nine states: Minnesota . Wisconsin • Michigan 
Illinois ■ Indiana • Iowa • Nebraska • North Dakota • South Dakota 
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Go Modern. Passengers now go modern all-the-way. . . by jet for the longer 
hauls, by fast, comfortable Fairchild F-27 propjet for the shorter trips. The F-27 
i vital member of a Jet Age combination that increases airline profits, 
builds traffic. This is ^ \ the Fairchild F-27, propjet with appeal for moderns. 
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IN. MARYLAND 


/ PIEDMONT / OUEBECAIR / 



W. L. McBRIDE (left), base chief pilot at Miami, and James H. Longxno, assistant base 
chief pilot, Atlanta, occupy cockpit of Delta’s first 880. Standing is T. P. Ball. Delta 
superintendent of flight operations. Ball and Longino are handling 880 checkouts. 


takeoff, two-engine-out ILS approacn 
and a crosswind landing. 

An additional use for the simulator 
will be to provide for those ground han- 
dling and maintenance personnel who 
would benefit from checkouts in their re- 
spective areas. Persons who will taxi the 
aircraft, for example, will receive simu- 
lator training on engine starts, power 
management and operation of required 
systems. Delta feels this should help 
eliminate such things as hot starts on 

Most of Delta’s technical training is 
based on classroom work with charts, 
slides and transparencies for training on 
new equipment as well as upgrading 
personnel or retraining them. 

In training aids, Convair furnishes 
three sets specified by contract. With 
the large use it makes of transparencies 
and similar aids. Delta makes more as 
it needs them, either quantitatively or 
in areas where they are not furnished. 

It is expected that some 160,000 to 
170,000 technical training manhours 
will be used in introducing the 880, 
while additional time will be spent 
when the transport begins service to 
new bases and/or new personnel are 
added to the program. 

Delta started its 880 technical train- 
ing project by sending a group of in- 
structors and maintenance personnel to 
Convair-San Diego for initial training. 


These people then returned to Atlanta 
and established Delta’s program pat- 
terned upon the one used at Convair. 
After this, a group of Convair person- 
nel visited Delta, taught a class on the 


airplane and helped the airline get its 
program well established. 

The first three flight crew classes at- 
tended 8S0 ground school at Convair- 
San Diego, with two classes receiving 
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Curtiss-Wright VTOL Makes Maiden Flight 

Curtiss-Wright vertical takeoff and land test aircraft has made its maiden flight, climbing to 5,000 ft. and flying at 165 mph. Plane is 
shown with nacelles tilted for VTOL flight. The VTOL utilizes Curtiss-Wrighfs new radial lift propellers (AW Apr. 18, p. 75) driven 
by a single turboshaft engine. Company is building a six-place executive version which will use four propellers (AW Apr. 25, p. 30). 
Plane will have a -tOO-mph. cruise speed. 


instruction in the factory procedures’ 
trainer. The third crew, which did not 
get this work at Convair, will be the 
first through the Delta simulator at 
Atlanta. 

A new addition to Delta’s pilot 
ground school curriculum is high alti- 
tude indoctrination. One phase covers 
physiology, including hypoxia and other 
pertinent subjects. Trainees do not 
make a low pressure chamber run or 
experience rapid or explosive decom- 
pression, although a film on these is 
shown. 

Second phase deals with high alti- 
tude meteorology and its importance 

Stewardesses receive training in emer- 
gency' procedures and other aspects of 
their duties in connection with the 880, 
on the airplane. 

Dispatchers or flight controllers for 
the 880 also receive training-about -10 
hr. of aircraft familiarization and high 
altitude meteorology. 

When the 880 goes into full service, 
it is anticipated that line maintenance 
will be done at Miami and Dallas, while 
overhaul is done at Atlanta. 

For line maintenance personnel, ap- 
proximately four weeks of training is 
given in airframe, powerplant, hydrau- 
lic, electrical and pneumatic systems 
in the form of an over-all aircraft fa- 
miliarization program. 

For Atlanta overhaul base specialists, 
two weeks of training will be given, 
usually at the factories of the vendors. 
Powerplant specialists will receive five 
days’ of training on the CJ805-3. A 
40-hr. familiarization course will be 
given radio mechanics on 880 cquip- 


Kcy Delta personnel, including main- 
tenance instructors and inspectors, were 
sent to the Convair factory for a six- 
week course on the 880, after which 
they' spent several weeks more in on-the- 
job training at the factory. The same 
general areas were covered as in the 
four-week course for day-to-day crews 
who will work with the transport. Delta 
inspectors were at the factory while the 
initial 880s were being fabricated, then 
returned to Atlanta to become the nu- 
cleus for 880 inspection teams. 

Other essential people— including 
ramp personnel such as shift super- 
visors or relief supervisor mechanics- 
are brought to Atlanta from stations 
which will have 880 service early during 
the pilot training program for actual 
maintenance work on the training air- 
craft so that they will be familiar with 
the aircraft when service to their sta- 
tions begins. This experience is to top 
off their classroom and other theoretical 
training work. 

A separate course is given for persons 
who will work with ground support 
equipment for the S80-such units as 
the air turbine truck, the diesel-engine 
electrical ground power vehicle and 
other specialized systems. 

All Delta personnel who receive tech- 
nical training also take written exami- 
nations on the subjects, which are 
closely graded. Anyone failing to meet 
the required standards usually winds up 
retaking the course on their own time 
until they meet specification. 

Delta first began 880 training about 
three years ago when the aircraft was 
ordered, with General Electric present- 
ing a five-day course to approximately 
1,000 persons on jet engine principles. 


Along with technical training. Delta 
also is conducting nontechnical train- 
ing for the 8S0. This provides all the 
information necessary for handling the 
aircraft on the ramp from the time it 
arrives until it leaves. Work covers such 
activities as refueling, cargo and bag- 
gage handling, moving the plane with 
a tug, cabin servicing and food loading. 

All shift and ramp supervisors at 
stations scheduled to receive 880 serv- 
ice are brought to Atlanta for one day 
on-thc-job-training, working with the 
aircraft being used in flight training. 
In addition to the ramp work, there 
are lectures built around colored slides 
and a model of the airplane on which 
the areas which figure in this work arc 
clearly marked. This training is ori- 
ented toward “what-to-do” and “how- 
to-do-it” in specific areas. Procedures 
and techniques involved are spelled out 
in detail. 

After the training, the supervisors re- 
turn to their respective stations to train 
their own personnel. And, as a sum- 
mary, after the supervisors have com- 
pleted their training job, an instructor 
visits the station for a review just prior 

Two documents are used in this 
work, a familiarization guide on the air- 
craft in general and a ground handling 

S ide. These go to the using stations 
• training and reference. 

In this area. Delta is studying the 
possibility of using pockctsize manuals 
for ramp workers, providing them with 
a ready reference, rather than a larger 
document which is not handy to carry 
while working. Looseleaf provisions for 
updating might be used to further en- 
hance the document’s value. 
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NOW STILL MORE JET FLIGHTS ON 


CONTINENTAL-THE MOST EXPERIENCED 
JETLINE IN THE WEST! 



Golden Jet Boeing 707 


15 jet flights daily between 

CHICAGO 
LOS ANGELES 

more than any other airline 


Continental introduced jet-power travel to the West in May, 1958. Today our percentage of 
jet-powered service is the highest in the industry (83%). Has our jet-mindedness paid off? 
In 1959, Continental passenger traffic was up a handsome 60% ! 


CONTINENTAL AIRLINES 


A* OS T EXPERIENCED JET Lit 


The only jet service to 

DENVER 

5 flights daily between Los Angeles -Denver 
5 flights daily between Chicago-Denver 


The only jet service between 

CHICAGO 
KANSAS CITY 


The lowest scheduled 
round trip airfare between 

LOS ANGELES 
KANSAS CITY 

$£E5G 

Only v. -'< - each way, plus tax 
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1959 -FIRST FULL YEAR OF THE JET AGE 


Remarkable achievements in public service 
and enthusiastic public response to that service 
marked the first full calendar year of jet age 
operations by the nation’s certificated scheduled 

With national reliance on a sound air trans- 
port system reaching a new high level, more 
people, more goods and mail were flown than 
in any previous year. Significantly, 1959 was 
the eighth consecutive year that the airlines 
maintained a safety rate of less than one fatal- 
ity per 100,000,000 passenger miles. 

Some of the specific 1959 results achieved by 
the U. S. carriers, who are responsible for about 
two-thirds of the world’s total civil ah - traffic. 


• 55,900,000 passengers, almost 7,000,000 
more than in 1958. 

• 36.3 billion passenger miles, five billion 
more than in 1958. 

• 589,487,000 ton miles of freight, up 88,- 
000,000 over 1958. 

• 200,279,000 ton miles of U. S. mail, a one- 
year gain of 22.7 million. 

• 56,606,000 ton miles of express, up 8,000,- 
000 in one year. 

Total operating revenues of all U. S. sched- 
uled airlines reached a record $2,607,844,000 
last year, a gain of 16.5% over 1958. Money 
paid out by the airlines in operating expenses 
also reached a new high of $2,486,350,000, or 
16.7% more than in 1958. 

Net profit, after taxes and interest, for all 
carriers was $70,133,000 last year, up from the 
1958 net of $49,520,000. Net profit was less 
than the $78,725,000 earned in 1955, however, 
even though last year’s revenues exceeded those 
of 1955 by about $1,000,000,000. 

The Jet Fleet: At the end of 1959, the U. S. certi- 
ficated carriers opei'ated a fleet of 1,894 aircraft. 
Included were 84 pure jet aircraft and 213 
prop-jets. 
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This year, U. S. aircraft manufacturers will 
deliver 155 additional pure jets to the nation’s 
certificated airlines, raising the total jet fleet to 
239 planes. Also 51 prop-jets will be acquired 
raising that total to 264. 

Orders for many of these new planes were 
placed by the airlines four and five years ago 
in an investment in progress totaling approxi- 
mately $3,000,000,000. The planes being added 
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during 1960 alone will reflect an investment of 
well over $1,000,000,000. 

Over 100 additional jet-powered planes have 
been ordered for delivery in 1961 and 1962. 
The Transportation Tax: Congress ill 1959 took 
action to reduce the Federal tax on passenger 
travel from 10% to 5%, effective July 1, 1960. 
Currently, there is strong Congressional senti- 
ment to eliminate the tax entirely on that date. 
But the Administration has not only opposed 
elimination but wants it increased again to 
10% on July 1. 

The tax was first levied in 1941 as a wartime 
measure to discourage travel on transportation 
facilities essential to the war effort. It is added 
to regular fares for intercity passenger travel 
on buses, trains, and commercial airliners. 

As one leading Congressman put it, the tax 
discourages travel on commercial carriers and 
thus places a heavy burden upon one of the 
nation’s most vital resources. Said another: 
“It continues to burden the public and to 
threaten the well-being of an industry essential 
to the national defense.” 

Airlines— Intercity Passenger Miles: The first 
year of the Jet Age saw the airlines pull away 
from railroads and buslines in domestic inter- 
city, passenger-mile competition. A poor third 
in this competition just ten years ago, the air- 
lines last year accounted for 47.3% of the total 
common carrier traffic. At the current rate of 
increase, the airlines in 1960 will surpass the 
combined total of train and bus passenger miles 
in this market. 


AIRLINES NOW NO. 1 
IN U.S. TRAVEL 





Mail: On May 15, 1918, a pouch of mail was 
flown 250 miles between New York and Wash- 
ington. Mail service by air was thus begun. 
Last year a network of 47 certificated, sched- 
uled airlines transported over 200,000,000 ton- 
miles of airmail and 40 letters, cards and parcel 
post all over the U. S. and, in fact, all over the 
free world. 

In Congress last year, Postmaster General 
Arthur E. Summerfield added emphasis to this 
phase of the changing American scene. Citing 
the “rapidly changing pattern of our national 
transportation system,” Mr. Summerfield noted 
the cutback in railroad service "at a time when 
we are literally bursting at the seams with a 
far greater (mail) volume than ever before, 
generated by population increases, industrial 
expansion, and the growth of new communi- 
ties many of which are not on rail lines.” 

“If the Department is to maintain a depend- 
able intercity mail service for first class and 
other preferential mail,” the Postmaster Gen- 
eral told Congress, “the only solution lies in 
appropriate use of air transportation." 

Airfreight: Airfreight occupied a prominent 
role in the first full year of the jet age. The 
589,487,000 ton miles of freight traffic carried 
by all U. S. certificatd airlines was an all-time 
high up 17.5% over 1958. 

Much interest was stimulated in the past year 
in connection with the need for development of 
a modern civil cargo fleet to serve both the needs 
of commerce and the national defense. Many 
late-model piston-engined planes were con- 
verted by the carriers from combination type 
planes to all-cargo configurations. 

Service-wise, the airfreight field was high- 
lighted by national attention to the unique "total 
distribution cost” technique. Through this air- 
line-developed technique, manufacturers found 
that airfreight service meant savings in total 
distribution costs beyond or apart from trans- 
portation rate considerations. Some firms com- 
pletely realigned their businesses, eliminated 
warehouses and warehouse expense, because of 
the advantages of airfreight service. 
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Wiser's Report: A concept of Federal economic 
regulation geared to the specific characteristics 
of the airline industry was advanced in 1959 
by Civil Aeronautics Board Examiner Ralph 
L. Wiser. In his initial decision in the pending 
General Passenger Fare Investigation, the Ex- 
aminer concluded: 

• That a strong air transport system is re- 
quired in the public interest. 

• That the multi-billion dollar jet age com- 
mitment by airline management reflected 
“sound business judgment.” 

• That the airlines are unique among utili- 
ties in their profit allowance requirements. 

• That profits for the past few years have 
been “well below a reasonable level.” 

The vast amount of data and evidence com- 
piled in the almost 4-year-old Investigation, ac- 
cording to Examiner Wiser, "presents a very 
favorable picture for the air carrier industry 
in comparison with other regulated and non- 


regulated industries. It has constantly in- 
creased its efficiency while producing trans- 
portation service which has been continuously 
better in speed, comfort, and convenience.” 

The Examiner found that the domestic trunk 
aii-lines’ rate of return on investment should 
average between 10% and 12% for the most 
current 5-year period. However, for the 5-year 
period through 1958, the average was only 
8.61% and in 1959 it fell even lower to 7.2%. 

Measured in terms of net profit per dollar of 
gross revenues, or “profit margin,” the aii-lines 
earned only 3.3% or 3.3 cents per dollar of 
revenue in 1959. Thus, despite a substantial 
increase in business, the airlines' profit margin 
was well under that earned in 1955 or even 
1950. 

The average corporation, for example, enjoys 
a profit margin of about 5* *}. The nation's rail- 
roads whose financial condition has been widely 
noted, had a profit margin over twice as great 
as the airlines. 
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In terms of actual dollars, it is significant to 
note that although the airlines’ 1959 revenues 
were about $685 million more than in 1955, net 
profit after taxes in 1959 was about $4 million 
less. 


In view of this situation, and the airlines’ 
continuing need for additional capital, Examin- 
er Wiser found that airline fares should be 
increased about 2% above present levels, or 
about l/10th of a cent per passenger mile. 


Final decision in this Investigation by the 
full five-man Civil Aeronautics Board was ex- 
pected sometime during the first half of 1960. 



MATS: A proposal by the Department of De- 
fense and approved by President Eisenhower 
contemplates providing the U. S. with a vastly 
improved defense airlift. Specifically, it calls 
for: 

• Operation of the Military Air Transport 
Service (MATS) in a manner to meet mili- 
tary hard-core requirements in a general 
war and emergencies. 

• Modernization of MATS’ fleet along these 
hard-core lines. 

• Utilization of the civil airlines to the maxi- 
mum extent to satisfy the Defense De- 
partment’s overseas air logistics support 
requirements. 


“MATS ideally should perform only the hard- 
core mission,” said the Defense Department, 
“leaving to the commercial carriers the job of 
providing airlift for routine logistic supply and 
normal personnel movements in conformance 
with criteria prescribed by the Depai-tment of 
Defense.” 

In the past, MATS has been attempting to 
do both jobs at once. 

Significantly, of the routine MATS traffic in 
the current fiscal year, 93 per cent of the pas- 
senger and 89 per cent of the cargo ti-affic will 
be carried by the Government airline over the 
routes and between areas served regularly by 
the U. S.-Flag airlines. 

Recently, ATA president Tipton advised 
Congress that the U. S.-Flag scheduled airlines 
“presently have the capability to handle the 
vast majority of MATS' passenger require- 
ments and a substantial part of the cargo 
requirements.” 

Bomb Hoax: A cooperative effort involving the 
airlines, Government, and press is underway 
to stamp out the activities of so-called “bomb 
hoaxers.” 

Airline employees have been alerted and in- 
structed how to cope with these individuals 
whose method is usually the anonymous phone 
call and the “tip” or threat that a bomb is 
aboard a plane. 

This results in halting planes on the ramp, 
or even calling them back if in flight. Passen- 
gers are unloaded, baggage and cargo are ex- 
amined, and then, some time later, the flight is 
sent out again. 

Annoying and sometimes serious inconveni- 
ence to the passengers, and expensive delays 
for the airlines are the net results of these 
hoaxes. 

The ATA has an award program involving 
cash payments up to §1,000 for airline em- 
ployees who, in the opinion of proper authori- 
ties, assist in apprehension of a bomb hoaxer. 
Local police authorities and the Federal Bureau 
of Investigation are extremely active in stamp- 
ing out this perverted practice. 

In addition, a more severe criminal statute is 
now pending in Congress. Introduced by Sena- 
tor John Marshall Butler (R.-Md.), it would 
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increase the penalty for convicted bomb hoaxers 
to $5,000 fine or 5 years in jail, or both, from 
the present $1,000 fine or 1 year in jail, or both. 

The scheduled airlines also are actively study- 
ing the whole question of sabotage to aircraft. 
"While sabotage has only been a proven cause 
of airline accidents in rare cases in this coun- 
try,” ATA president Tipton said recently, “the 
airlines are unwilling to overlook even this re- 
mote threat to the safety of their passengers 
and crews.” 

In one action announced recently the ATA 
retained the Stanford Research Institute to con- 
duct a thorough investigation “to gain more 
specific knowledge of the anatomy of explosive 
devices and their detection.” 

AIRLINE SAFETY 

Last year was the eighth consecutive year in 
which the domestic airlines’ rate of safety was 
less than one passenger fatality per 100,000,000 
passenger miles. And it was the seventh con- 
secutive year of similar achievement in the 
international field. 

Today, it is three times as safe to travel by 
domestic scheduled airline as by automobile. 
During 1958, latest period available, there were 
24,200 auto and taxi passenger fatalities, a rate 
of 2.3 fatalities per 100,000,000 passenger miles. 
On the average, there are more highway fatali- 
ties every two weeks than occurred in the en- 
tire 10-year period of the 1950's on the domes- 
tic scheduled airlines. 

Last year, with airline passenger volume at 
an all-time high, the domestic air carriers’ safe- 
ty rate was 0.72 fatalities per 100,000,000 pas- 
senger miles. In international service it was 
0 . 86 . 

DOMESTIC TRUNKLINES 

Record traffic volume in 1959 on the domestic 
trunk airlines gave added emphasis to the rea- 
sons why airlines continually improve and en- 
large their airlift capacity. 

The trunkline fleet of just ten years ago, for 
example, would have accommodated only about 
half of last year's total traffic. The 1959 total 
was 3,166,800,000 revenue ton miles (passen- 
gers, cargo, and mail), up 15% over the 1958 


total. If the public had to rely on the 1950 
airline fleet, about 1,500,000,000 ton miles of 
this traffic, almost half, could not have been 

The passenger volume alone in 1959 was 
much greater than the airlift capability of just 
five years before. Last year’s revenue passen- 
ger miles were 28,127,200,000, also up 15 % 
over 1958. The available seat-mile capacity of 
the 1954 fleet — just before jet aircraft orders 


THE AIRLINE SAFETY STORY 
Fatalities Per 100,000,000 Passenger Miles 



were placed — would have been over 3,000,000,- 
000 seat miles short of meeting last year’s ac- 
tual passenger requirements. 

The same is true of the future, too. Thus, 
the record capacity made available in 1959 by 
the trunklines — 45,793,200,000 seat miles — 
would fall far short of meeting the absolute 
demand anticipated by the Government a few 
years from now. 

For example, a recent Civil Aeronautics 
Board forecast estimates that domestic airline 
passenger miles in 1964 will total 48.3 billion; 
in 1965, 53.0 billion. This is a range of from 
2.5 billion to 7.2 billion passenger miles more 
than the record capacity made available by the 
trunks in 1959. 

And, of course, providing airlift capacity 
sufficient only to meet absolute demand is both 
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impractical and inadequate. For one thing, 
demand for air service is not uniform day-in 
and day-out. It is usually greater on week-ends 
than during the week. It is greater on holiday 
week-ends than on normal week-ends. In some 
markets, it is greater in the winter than in the 
summer; in others, the reverse is true. Thus, 
sufficient reserve capacity must be available 
to cope with the flexibility of demand. 


DOMESTIC TRUNK AIRLINES 
PROFIT TREND DOWN 



National defense considerations also require 
the civil airlines to have sufficient reserve ca- 
pacity to meet unexpected emergencies such as 
the Korean War, Beilin Airlift, etc., or major 
conflicts such as World War II. In this way, 
the airlines can serve national defense require- 
ments with little or no disruption to the nation’s 
commei'ce or postal service. 

Thus, in the advance planning by airline 
management that goes into major re-equipment 
programs — such as the current transition to 


jets — factors considered include not only the 
present demand for service but continued 
growth in demand, good and efficient service to 
the public, and potential national emergencies 
that may arise. 

The ratio of reserve capacity to total capacity 
may fluctuate from year to year being affected 
by such variables as national economic condi- 
tions, aircraft manufacturers production sched- 
ules, national and world political developments, 
or a combination of these factors. 

During a period of peak production by air- 
craft manufacturers in an airline re-equipment 
cycle, for example, the ratio of reserve capacity 
to total capacity tends to increase. However, 
as deliveries in a given cycle taper off, the con- 
stant increase in absolute demand restores the 
reserve capacity ratio to an average level. 

During the past ten years, the ratio of reserve 
passenger capacity to total fluctuated from a 
low of 33 % in the Korean War year of 1952 to 
a high of 40% in the recession year of 1958. 
Last year, the ratio declined to 38.5%. 

Record Traffic: 1959 was a year of peak de- 
mand for scheduled airline service. The domes- 
tic trunks’ passenger total was 44,489,000 or 
almost 5,000,000 passengers more than were 
carried in 1958. 


AIRLINES PROFIT MARGIN 
COMPARED TO OTHER INDUSTRIES 
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Airfreight ton miles totaled 282,-173,000 or 
17% more than in 1958. It is three times the 
annual volume of just a decade ago. Airmail 
volume last year was a record 98,496,000 ton- 
miles, up 12% in one year. In addition, non- 
priority or 4{f mail carried by the airlines under 
a special Post Office Department experiment, 
increased to 17,918,000 ton miles, up 11%. 

Financial Results: Total operating revenues 
of the trunk carriers were 81,798,000,000 in 
1959, a gain of 18.8% over 1958. Total oper- 
ating expenses rose 19.4%, however, to a new 
high of 81,692,800,000. 

No new record was set in pi'ofits although 
last year’s net of 859,900,000 reflected an in- 
crease from the 1958 total of 844,800,000. As 
stated, although the trunk airlines did 8685,- 
000,000 more business last year than in 1955, 
the 1955 net profit exceeded last year’s by al- 
most 84,000,000. 

LOCAL SERVICE AIRLINES 

The local service airlines, that segment of 
the U. S.-Flag airline system devoted to serving 
America’s small and medium-sized communities 
and linking them with metropolitan areas, sur- 
passed all existing records in 1959. 

Operating over a 45,718-mile national route 
network, the local lines carried 5,214,000 pass- 


LOCAL SERVICE AIRLINES 

REVENUES UP / S»“°Sv‘ DOWN 


S25.000.000 SS6, 770,000 $112,954,000 



engers in 1959, a 22% increase over the pre- 
vious record set in 1958. Revenue passenger 
miles last year totaled 1,023,500,000, or 25% 
more than in 1958. 

Ten years ago, when the local carriers oper- 
ated under temporary certificates in a Govern- 
ment experiment to see if small-town airline 
service was feasible, the locals carried about 
1,800 passengers a day. Now, under permanent 
certificates resulting from an affirmative an- 
swer to the Federal experiment question, they 
carry over 14,200 passengers daily. 

In addition to passenger traffic records set 
last year, the local airlines established new 
highs in all other forms of traffic. Airfreight 
reached 3,123,000 ton miles, up 39% ; air ex- 
press totaled 2,209,000 ton miles, up 22.5% ; 
airmail totaled 1,693,000 ton miles, up 27%; 
and non-priority mail totaled 503,000 ton miles, 
up 27%. 

Last year also marked the first time that to- 
tal operating revenues passed the 8100,000,000 
mark. Actual total was 8122,421,000, a gain of 
28.9% over 1958. Total operating expenses in 
1959 were 8121,825,000, up 30.5% over 1958. 

Net profit for the local carriers in 1959 was 

874,000, compared to a 1958 net of 81,109,000. 

Decreasing Dependence on Federal Aid: Dur- 
ing the early experimental years of local air- 
line service, approximately ;i /j.ths of the car- 
riers’ revenues came from Federal funds or 
public service revenues. Now, the situation is 
almost completely reversed. According to 1959 
figures, 67.8% of local service revenues came 
from commercial services, i.e., passenger, 
freight, express, and mail operations. Only 
32.2% came from public service revenues. 

Currently, local airline service is available 
to over 60,000,000 people in 564 communities. 
Well over 300 cities count on these carriers for 
their only regularly scheduled airline passenger, 
mail and cargo service. 

“For many of these communities,” ATA 
president Tipton noted recently, “local airline 
service has meant a new economic birth — the 
attraction of new industries, new outlets for 
their products, new markets to choose from. 
The carriers are important members of the 
communities they serve.” 
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INTERNATIONAL AIRLINES 

The United States international airlines es- 
tablished new traffic records in 1959 but faced 
increasingly stiffen competition from foreign 
airlines serving the U. S.-foreign market. 

The 4,704,000 passengers carried by the 
American carriers last year was 12.6% more 
than the previous record total of 4,176,000 car- 
ried in 1958. Revenue passenger miles jumped 
15.4% to a new all-time high of 6,894,200,000. 

Despite these gains, foreign airlines con- 
tinued to get an increasingly larger share of 
the growing market. Most passengers traveling 
between the U. S. and foreign countries are 
U. S. citizens. In 1959, the percentage of U. S. 
citizens to total travelers was 64.2%. Yet, for- 
eign airlines serving the U. S. have increased 
their share of this market from 14.6% in 1950 
to 43.2% in 1959. Conversely, the U. S.-Flag 
airlines’ share dropped from 85.4% to 56.8% 
in the same period. 


PASSENGER TRAFFIC BETWEEN 
THE UNITED STATES AND FOREIGN COUNTRIES 



llttlWMi 

64.2% | 35.8% 


Meanwhile, substantial gains in cargo were 
registered by the U. S.-Flag lines last year. Air- 
freight reached a new high of 153,956,000 reve- 
nue ton miles, up 19% over 1958 volume, and 
almost 10 times the volume canned a decade 
ago. U. S. mail ton miles totaled 71,586,000 in 
1959, an increase of almost 9% in one year. 


The U. S. carriers generated record operating 
revenues of 8565,056,000, up 11.5% over 1958. 
Total operating expenses climbed 10% to 

8547.052.000. Net profit was 812,579,000 repre- 
senting a 2.2% profit margin on total revenues, 
compared with a 1958 net of 86,548,000, and 
profit margin of 1.2%. 

HELICOPTER CARRIERS 

The public usefulness of scheduled helicopter 
service was emphasized last year as the certifi- 
cated helicopter lines in Chicago, Los Angeles, 
and New York showed a 60% gain in passenger 
traffic. A total of 366,000 passengers were car- 
ried in 1959, compared with 228,000 in 1958. 

Significantly, passenger load factor (percent- 
age of saleable seats occupied) showed the 
greatest one-year gain in helicopter history, ris- 
ing to 51.51% in 1959 from 42.78% in 1958. 

Total traffic, i.e., passengers, freight, mail, 
and express, climbed to a record 855,000 revenue 
ton miles last year, a gain of 44.6% in one year. 

AIRLINES IN THE NEW STATES 

ALASKA: Total traffic carried by the U. S. 
certificated airlines based and operating in the 
new State of Alaska was 42,200,000 revenue ton 
miles in 1959, a 28% gain over 1958. Included 
was an all-time high number of passengers, 

347.000, 10.8% more than the previous year, 
and 10.1% more than the previous record set 
in 1956. 

Revenue passenger miles reached a new high 
of 183,000,000 last year, 11.7% higher than the 
previous record set in 1958. Also at a new all- 
time high was U. S. mail traffic of 3,620,000 ton 
miles, 11.4% more than the 1958 record total. 

The Alaskan lines also hauled 7,486,000 ton 
miles of freight last year, a 6.1% gain over 
1958. 

HAWAII: A record of 755,000 passengers 
were carried last year by the certificated airlines 
based in the State of Hawaii, a one-year gain of 
almost 32%. Total passenger miles increased 
34% to a new high of 111,900,000. 

Total revenue ton miles of all traffic increased 


Air Transport Facts and Figures, 1960 





to 12,667,000, a 12.3% gain over the previous 
record set in 1958. In addition to the passenger 
gains cited, this included a 2.4% gain in air- 
freight with 1,625,000 ton miles carried in 1959 
and a 12% gain in U. S. mail which totaled 

75.000 ton miles last year. 

ALL-CARGO AIRLINES 

Approximately 31% of the airfreight carried 
by U. S. air carriers in 1959 was transported by 
the all-cargo airlines. 

Actual freight volume for the cargo carriers 
was 140,817,000 ton miles, a 16% increase over 
1958. U. S. airmail volume increased 200% to 

6.129.000 ton miles, but non-priority mail vol- 
ume fell off from 621,000 ton miles in 1958 to 

161.000 in 1959. 


AIRLINES CARGO REACHES NEW HIGH 



USE OF THE AIRSPACE 

Twenty years ago, the airspace above the 

3.023.000 square miles of the United States ap- 
peared adequate. There was then less than 

30.000 aircraft using the American sky and few 
of those planes flew faster than 150 miles per 
hour. 

Today, there are an estimated 109,500 planes 
flying in the same airspace. In addition to this 
numerical increase, the hourly utilization of 


planes is higher today and, of cour 
have increased tremendously. 

The largest number of planes using the air- 
space today is the 70,600 belonging to the na- 
tion's general aviation fleet, which represents 
69.5%. of the total planes and accounts for 
44.9% of the total aircraft hours in the air. 

Commercial airline planes total just under 
1,900, or 1.7% of the total using the airspace. 
The airlines account for 16.2%' of the total hours 
in the air. 

The exigencies of national defense require ex- 
tensive use of the airspace by the military, as is 
shown by the fact that 37,000 military aircraft, 
33.8% of the total, account for 38.9% of the 
total hours. 

In addition, essential air maneuvers — a neces- 
sity if the United States is to maintain its readi- 
ness status — requires priority military use of 
blocked-off areas of airspace. This is assured by 
an air traffic control function that keeps other 
aircraft out of those areas during the period of 
military use. 

Other parts of the sky are also reserved for 
missile development, radio and transmission 
towers, and for natural preserves. 


THE USERS OF 
THE AIRSPACE 
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Mr Transport Forts ond Figures, 1960 


AVAILABLE SERVICE AND UTILIZATION 


U. S. Scheduled Airline Industry 

(For Selected Years, in Millions) 

THIS TABLE SHOWS THE EVER INCREASING GROWTH IN THE SERVICES THE SCHEDULED 
AIRLINES ARE OFFERING TO THE PUBLIC AND THE INCREASING USE OF THIS SERVICE BY 
THE PEOPLE. THE GOVERNMENT AND SHIPPERS. 

LOAD FACTOR IS THE PERCENTAGE OF CAPACITY WHICH IS SOLD. 


^ I ^ ^ ^Rovenuo ^ Revenue 


Domestic Trunk Airlines 


Local Service Airlin 


Intra-Hawaiian Airlines' 


Helicopter Airlines (in (houMimta) 


International and Overseas Airlin 


Alaskan Airlines 


5,190.2 2,75 


39.838.2 24,499.5 

45.793.2 28,127.2 


02 599 


8.073.1 5.1 13 


20 10,057.6 


08 329 


049 3.272 


35 3.695.4 2,206 


See Footnotes at End of Tab 
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PERSONNEL EMPLOYED BY THE 
SCHEDULED AIRLINE INDUSTRY 


(1940 - 1959) 


a, & JSL S £5 


1942 3,146 


2,146 6,106 3,567 


REVENUE TON MILES OF TRAFFIC CARRIED - 


U. S. Scheduled Airline Industry 


jxfi:,, „.S,. 


High* Baggage * Tefal 



Intra-Hawaiian Airlines 



End of Table on Page 100 
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AIRCRAFT OPERATIONS 


AT FAA AIRPORT TOWERS 


1950-1959 (In Thousands) 


OPERATING REVENUES 


U. S. Schec 

(For Selected Yea 
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Fotls ond figures, 1960 


DISTRIBUTION OF OPERATING EXPENSES 


(J. S. Scheduled Airline Industry 

(For Selected Years, In Thousands of Dollars) 



3,385 11,187 11,399 



2,714 


68,293 
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U. S. AIRLINES' SHARE OF AIR TRAVEL 
BETWEEN THE UNITED STATES AND FOREIGN COUNTRIES * 


(Data in Thousands) 



1.508 1.763 1.91 1 2,207 2.452 
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SUMMARY OF PROFIT OR LOSS 


U. S. Scheduled Airline Industry 

(For Selected Years, In Thousands of Dollars) 
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Air Transport Facts and Figures, 1960 



ASSETS, LIABILITIES AND STOCKHOLDERS' EQUITY - 


U. S. Scheduled Airline Industry 

(As of Den. 31, for Sclented Years, In Thousands of Dollars) 
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DOMESTIC INTERCITY PASSENGER MILES 


(For Selected Years, In Millions) 



1949 1955 1956 


1957 


1958 1959 



2.3 
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■ REVENUE PASSENGERS CARRIED 
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AIRCRAFT OWNED AND ON ORDER 


By U. S. Scheduled Airline Industry 

(For Selected Years) 
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COMPARATIVE TRANSPORT SAFETY RECORD 

Passenger Fatality Rate per 100,000,000 Passenger Miles 
( For Selected Years) 



17,700 22,200 23,300 23,900 22,700 25,100 26,600 25,600 24,200 

2.7 3.0 3.0 2.9 2.7 2.7 2.7 2.6 2.3 


POST OFFICE PROFIT ON 
DOMESTIC AIRMAIL 
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Honeywell Accelerometers 



Honeywell 


117 




COUNTDOWN. ..at full fathom five 


One day, a new fleet weapon system will be 
on-station beneath the ocean surface— ready 
to hurl retaliatory missiles toward strategic 
inland targets with pinpoint accuracy. This 
new weapon system will be part of the Navy’s 
Polaris Fleet Ballistic Missile Program. 

Though new in concept, the Polaris pro- 
gram makes full use of the precision Ship- 
board Inertial Navigation Systems (SINS I 
developed and produced by Autonetics for the 
United States Navy. 

System design and components of earlier 


autonavigators have proved reliable in an Air 
Force supersonic missile, aboard the Navy’s 
surface ship USS Compass Island, and on the 
USS Nautilus and Skate. 

Advanced Autonetics’ Shipboard Inertial 
Navigation Systems— like those to be used by 
the USS George Washington, the first Polaris- 
carrying submarine— will provide the critical 
missile alignment data to insure effective mis- 
sile launching. SINS emits no tell-tale signals 
. . . requires no receipt of external transmis- 


DID YOU KNOW? 


Inertial navigation by Autonetics @ 


, DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA • REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO 
INERTIAL NAVIGATION/ARMAMENT CONTROl/FLIGHT CONTROl/COMPUTERS AND DATA PROCESSING 


Caravelle Shows Service Dependability 


By David A. Andcrton 

Paris— Low engine-failure rate cou- 
pled with relatively high daily utili- 
zation and minimum technical delays 
have characterized the initial period of 
Sud Caravelle twin-jet scheduled sendee 
with Air France and Scandinavian Air- 
lines System. 

Air France's chief engineer, Andre 
Pdan reports a six months average of 
0.37 engine failures per 1,000 hr. of 
engine operation. The airline’s Cara- 
vellcs got 6 hr. daily utilization on win- 
ter timetables with 7 hr. expected later 
this year, and had fewer technical de- 
lays than for any other airplane in the 
company's fleet. 

SAS Engineering Vice President 
Knut Hagrup reports "almost negligi- 
ble” flight remarks about the Rolls- 
Royce Avon Mk. 522 powcrplants, 
daily utilizations of 7.5 hr., and pre- 
dicts a delay rate below any other SAS 
transport. 

Both airlines are showing 60 to 85% 
load factors on the internal European 
and Middle East runs with the Cara- 
velle. Pilots, passengers and supporting 
personnel alike arc enthusiastic. 
Caravelle Operators 

Air France and SAS between them 
have run up most of the in-service time 
on the Caravelle. As of Mar. 23, the 
French fleet of 11 planes had a total 
of 9,712 hr. time. SAS’ 10-plane fleet 
had racked up 8,284 hr. Varig, which 
began Caravelle service toward the end 
of last year, has accumulated 1,165 hr. 
on two airplanes. 

Air Algerie's flight time on the twin- 
jet transport totaled 548 hr., and Fin- 
nair, just starting service Apr. 1, had 
148 hr. of route time oil its planes. 

Total time for all Caravclles in serv- 
ice totals 19,857 hr. as of Mar. 23, after 
less than one year from the date of the 
first scheduled Caravelle commercial 

All Caravelles currently operational 
are of Mk. 1 configuration, using Rolls- 
Royce Avon Mk. 522 turbojets rated at 
10,500 lb. sea-level static thrust each. 
But the first Mk. 3 Caravelle, with 
Rolls-Royce Avon Mk. 527 engines 
rated at 11,400 lb. thrust, was due to 
be delivered May 1 to Air France. 

Remainder of Air France's Mk. 1 
fleet will be converted— bv engine 
changes only— to Mk. 3 configurations 
by next spring. 

Deliveries of the Caravelle arc con- 
tinuing at about four per month, so 
that by the end of this year, Air France 
expects to be flying a total fleet of about 
two dozen Caravelles, most in the 
Mk. 3 configuration. 

Caravelle Mk. 3 is the second step 


in Sud Aviation’s development program 
for the plane, aimed at a continual im- 
provement in both range and economy 
through minimum changes in the air- 
plane and its systems. Change to the 
Mk. 3 is a simple one, and involves 
only replacing the engines. 

Mk. 6 Caravelles, now on order by 
Sabcna, also feature an engine change 
to the Avon Mk. 531. rated at 12,500 
lb. takeoff thrust. But on this model, 
wheels and brake system will be 
changed to handle the increased gross 
weight. The stabilizer will be modified 
and some reinforcements will be made. 
Conversion price to make Mk. 6 air- 
planes from Mk. 3 models is about 
570,000. 

Final step currently envisioned is the 
Caravelle Mk. 7, powered by a pair of 
General Electric CJ-805-23 aft-fan en- 
gines. 

This will not permit modification 
of the existing airframe, but will de- 
mand redesign of some parts. But 
the payoff is expected to be large. Com- 
pared with the Caravelle now in service, 
the Mk. 7 will have double the range, 
50 kt. higher cruise speed, and a direct 
operating cost of less than two cents per 
seat-nautical mile. 

SAS cost comparison between the 
Caravelle and Douglas DC-7C, both 
earning 70 passengers on typical routes 
in Europe and the Middle East, shows 
that Caravelle variable operating costs 
per round trip and per seat-mile are 
20 to 25% lower than DC-7C compara- 
ble costs. On a ton-mile basis, the cost 
differential shrinks to about 17%, be- 
cause of the large freight capacity of 
the DC-7C. 


Direct operating cost for the Cara- 
velle, according to SAS figures, would 
be about 2.1 cents per scat-nautical 
mile, or about $1.47 per airplane-nauti- 

The airline believes it possible to 
depreciate the Caravelle over a 10-year 
period instead of the current seven- 
year time allotted to piston-engine air- 

The SAS argument is that the mod- 
ern design of the twin-jet transport 
keeps it competitive for a iongcr period 
of time. With airplane first costs being 
about the same for the Caravelle as for 
competitive piston-engine or turbo- 
prop-powered transports, annual depre- 
ciation works out greatly in favor of 
the Caravelle. 

Direct Costs 

Using a 10-year depreciation for the 
French transport and writing the DC- 
7C off in seven years makes direct op- 
erating costs for the Caravelle about 
30% lower. 

Utilization of the Caravclles is con- 
sidered high by both airlines, and aver- 
ages about 7.5 hr. per day for the 
Scandinavian carrier and somewhat 
lower for the French. Air France says 
that it is difficult to fly a Caravelle as 
much as 3,000 hr. per year— not for 
technical but for timetable reasons. 
Night flights are rare; apparently the 
still-unsophisticated traveling European 
wants to move by daylight. 

Timetable operations for the Cara- 
velle were established by Air France in 
a conventional way, using route struc- 
ture and average winds, and an added 
15 min. per flight to take care of ground 
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“Sharpshooting” Near and Far Space 

New techniques in inertial guidance, space computing, airborne radars are answering 
the new challenges of space-age navigation. 



Inertial is a word in the news more and 

into space. What it means fundamentally 
is built-in, independent guidance to a 
target— whether that target be a hamlet 
on the map or a plateau on the moon. 
Inertial navigation success depends 
greatly upon the absolute accuracy of the 
individual guidance system and its gyros 
and accelerometers. 

To achieve this accuracy for the Con- 


vair B-58 Hustler bomber . . . and for the 
lunar, planetary and orbiting craft of the 
future ... is the major assignment of 
Sperry's Air Armament Division. The 
magnitude of this job is seen in the fact 
that since 1950, 25 million manhours 
have been expended on inertial guidance 
by Sperry engineers. 

Air Armament has produced or is de- 
veloping advanced air and space craft 
equipment such as inertial navigation 
components for space-exploring vehicles 
. . . USAF's lightest and smallest search 
radar . . . Loran C radio navigation sys- 
tem that can pinpoint position up to 1 500 


miles. And when North American’s X-15 
takes the first man to the fringes of space 
and back, an advanced Sperry inertial 
system will guide him. 

Meanwhile, Sperry continues to re- 
search and develop still more advanced 
concepts for ever sharper “shots" in 
space. Air Armament Division, Sperry 
Gyroscope Company. Division of Sperry 
Rand Corporation, Great Neck, N. Y. 

SPERRY 


time and delays. Measured averages 
for Air France run about two minutes 
for starting, seven minutes from start 
to takeoff, and between 12 and 15 min. 
for landing procedure and run-in. 

Ground time at an airport is deter- 
mined by the delays in handling passen- 
gers rather than the airplane. Including 
refueling, both Air France and SAS fig- 
ure 20 min. is enough, but to move pas- 
sengers out to the airplane means in- 
creasing the time to half an hour. SAS 
complains that some airport authorities 
don't accept the Caravelle as just an- 
other airplane, and as a consequence, 
the airline has to park at the far end 
of the terminal building. Then the 
passengers have a long walk or bus ride 
to the plane, and that produces further 
delay on -the ground. 

Standard Plan 

Simplified flight plans arc used by 
both airlines in Caravelle operations. 
SAS uses one standard plan for its 
short Eupropean routes which is modi- 
fied at the last minute to account for 
actual weather. Air France uses sepa- 
rate flight plans for each trip rather 
than a modified standard for all, but 
has carefully studied procedures to make 
planning time a minimum. Flight plans 
for the next leg can be prepared during 

Air France calculates its fuel reserves 
needed for a flight by establishing a 
5% route reserve, plus 440 lb. special 
reserve, plus 880 lb. allotted for letdown 
procedure from the beacon to wheels 
on the runway. The alternate reserve 
is calculated tv allowing 1,540 lb.— 20 
min. time— for holding at 5,000 ft. plus 
a variable amount between 440 and 
1,980 lb., depending on conditions of 
flight. 

Wind forecasting could stand some 
improvement, says Air France, so that 
fuel and reserves could be calculated 

Flight Training 

Both airlines report low transition 
times for crew members making the 
change to Caravelles. Air France says 
the pilot needs about 12 hr. in the 
cockpit, the copilot 10 hr., and the engi- 
neer eight hours for thorough training 
on the airplane, its flying and operating 
characteristics. 

SAS gives its captains and copilots 
about 15 hr. time in the airplane. 

Technical and ground course offered 
by the Scandinavian carrier lasts five 
weeks, and covers theory of jet engines 
and jet aircraft performance. The com- 
pany divides its flying training into 
two phases. In the first, captains and 
copilots spend three sessions flying the 
airplane and three sessions observing 
others flying the airplane. After this, 
they go to the second phase— three 
sessions of route exercises— and go 



CAN THESE BE FORGINGS? 

Arcturus is 
Creating Forgings 
Said to be Impossible 



PRECISION THIN WALLS AND DEEP DRAWS 

Can these be forgings? They can — and are. Arcturus is creating 
forgings said to be impossible. How? Using remarkable new 
Arcturus forging techniques. The Result? Engineers are taking 
a long new look at the value and use of forgings. Strength? 
These new forgings are stronger because grain flow follows 
contours. Machining? It’s reduced drastically — sometimes elim- 
inated altogether. Materials? Most metals and high temperature 
alloys -6150 steel; 19-9DL; A-286; M-308; Inco 901; Rene 
41; 50% molybdenum — 50% tungsten; and others. How to 
get information? Send us your drawings and specifications. 


FORGE AHEAD WITH 

Arcturus 

MANUFACTURING CORPORATION 

1,30 3 Lincoln Bled., Venice, Calif. • Phone: UPton 0-2751 
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Correct wiring connections made twice as fast ! 

2 Flexprin l Cables replace 22 wires in 
A.W.Haydon’s interrupter tinier... 


in one of Western Electric’s con- 
venient unattended office tele- 
phone systems — utilized by both 
the familiar push-button control 
telephones and the exciting new 
Call Director telephones (shown). 
The multi-function interrupter 
timer performs 12 automatic 
switching functions within the 
Western Electric system. 

TheA.W. Haydon Co., Waterbury, 
Conn, switched from conventional 
wiring to FLEX PRINT cables to 
speed up accurate location of con- 
nections and simplify soldering of 
44 terminals. Result : wiring time 
cut in half. 


Total costs of wiring can be cut as 
much as 50% when FLEXPRINT 
circuits replace conventional wir- 
ing in electrical and electronic as- 
semblies. Let’s see how. Etched 
and insulated to match your exact 
requirements, these flat, flexible 
circuits come in one piece, ready 
for immediate attachment. No 
selection of color-coded wires . . . 
no cutting to length ... no har- 
nesses to lace. Conductors and 
terminations are accurately posi- 
tioned for high-speed soldering 
techniques. 100 % reproducibility 
results in consistently uniform 
wired assemblies. Costs of quality 
control testing, trouble-shooting 
and rework are reduced. 


New design engineers’ digest de- 
scribes how FLEXPRINT wiring 
also fits into product-improvement 
and miniaturization programs . . . 
shows actual Flexprint circuits 
now in use . . . suggests new ap- 
plications . . . tells you how easy 
it is to get started ^States- 
with these modern y 

flexible printed cir-KSSkl 
cuits. Write f or copy : / 

PRODUCTS DIVISION 

SANDERS ASSOCIATES, INC. 

CANAL STREET 
NASHUA, NEW HAMPSHIRE 
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Fleet Malfunctions and Technical Delays 

Scandinavian Airlines System 

Type aircraft 

Right time hours 
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Average 

3.792 

2 35 

850 

35 

Caravelle . 

856 | 

700 

97 
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through normal and emergency proced- 
ures, flight planning, and en-route 
changes of plan due to simulated engine 
failures and decompression. 

Total flight time during this course 
is about 15 hr. for the SAS crews. The 
Caravelle captain then starts a 50-hr. 
period of route training, flying as co- 
pilot in a Caravelle. The copilot 
trainee flies as third pilot during this 

Both airlines are extercmelv enthu- 
siastic about the way the Caravelle 
handles in the air. “It’s the best air- 
plane in the fleet on flying character- 
istics,” said Paul Besson, in charge of 
Air France's flight operation at Paris’ 
Orly Airport. "It has the landing speed 
of a DC-4, but is more responsive on 
all axes.” 

"Pilot reaction has been extremely 
favorable," said Hagrup of SAS. 

No Control Problems 

Pilots say they can forget they have 
a powerolant, and there are no engine- 
out problems. They report no control 
problems, either, and like the speed 
brakes because of the way they help the 
Caravelle fit into existing traffic pat- 

Air France has been monitoring take- 
offs by using airspeed in the conven- 
tional manner, but the use of the IIS 
(integrated instrument service) system 
to control the pitch angle of the air- 
craft has given better information dur- 
ing takeoff than the airspeed indicator 

SAS monitors takeoff by timing 
acceleration to 90 kt. and says that 
such a procedure is “. . . very exact.” 

SAS comments favorably on the visi- 
bility from the cockpit windows during 
climbout. Air France says that view 
from the windows could be improved. 


and there is a mockup of a new cockpit 
window arrangement for the Caravelle 
which may be adopted later. 

Both airlines arc pleased with the 
Lear autopilot and automatic approach 
system. Says SAS: “Provided the 

ground ILS installation is good, the 
autopilot will fly an ILS approach bet- 
ter than most pilots could hope to do 
themselves." Air Force technicians, 
who at first opposed the installation of 
the Lear system, have swung completely 
around now and are among its most en- 
thusiastic boosters. 


Approach speed for the Caravelle is 
about that of the SAS DC-6B and DC- 
70, so that the pilots have no problem 
in getting used to a hotter pattern 
speed. SAS pilots dump full flaps at 
the outer marker, though, and maintain 
minimum final approach speed all the 
way in. This way they get a low ap- 
proach speed, but it requires some extra 
precision in flying the airplane. 

Anti-skid brake system of the Cara- 
vcllc is liked by the pilots. SAS also 
says the brake chute used on wet or 
icy runways has been most effective. 
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The C-130 Hercules is the fast-loading champ 


Lockheed's prop-jet C-130 HERCULES was designed to be as 
fast on the ground as it is in the air. It is ideally configured for 
any type of loading— from docks, truck beds, or with mechanical 
loading systems. Its huge aft doors open to provide a 9 x 10-foot 
cargo opening — the lower half of the door serving as a fully 
adjustable ramp up which tanks, trucks, bulldozers can be 
quickly driven. And 92 battle-ready troops or 64 paratroopers 
can board the big C-130 “on-the-double." 


Hours saved by the C-130’s quick loading cuts turn-around time 
to a fraction of that customarily required. Airborne, the C-130 
climbs over the weather to cruise at 315 knots (360 mph). And 
it has intercontinental range. 

Famous for its headline-making “Feats of Hercules"— from 
Pole to Pole, and around the world— the Lockheed prop-jet 
HERCULES provides more Jet Age airlift per dollar than any 
plane flying, now being produced, now scheduled for production. 
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and has produced no unfavorable pas- 
senger reaction. It feels like hard wheel 
braking. 

Air France engineers believe the flaps 
of the Caravelle could be improved 
somewhat. The low ground clearance 
of the wing precludes extension of the 
flap chord much further, and any im- 
provement in the flap system would 
probablv mean dropping tfie ailerons as 
well. 

No special instrumentation has been 
necessary for the Caravelle. Engine 
rpm. is measured by a precision Jaeger 
tachometer which gives a reading accu- 
rate to plus or minus 5 rpm.. but 
otherwise instrumentation is standard. 

Air France results with the Kollsman 
precision altimeter indicate an accu- 
racy of plus or minus 200 ft. 

Few Malfunctions 

Air France says the Caravelle has 
fewer technical delays than any other 
airplane in the company's fleet. SAS 
shows a figure of 47 technical delays 
of more than 30 min. duration per 
1,000 Caravelle takeoffs. This is more 
than the 35-delays average of the com- 
pany’s piston-engine fleet, but consid- 
erably less than its newest DC-7Cs, 
which average 77 delays per 1,000 take- 
offs. 

SAS statistics show about 700 mal- 
functions of all tynes per 1,000 take- 
offs of the Caravelle, which is lower 


than the average of the piston-engine 
fleet by a substantial margin, and less 
than half of the DC-7C figure. 

But the airline points out that its 
Caravelles were production planes right 
off the front of the production line, 
numbers 3, 5, 6 and 8 respectively for 
the first four planes in service, on which 
these statistics have been based. In 
contrast, its first DC-6 was number 
106 on the line, and each DC-6 in the 
fleet has about 20,000 hr. minimum 
flight time. SAS' first DC-7C was num- 


ber 695 in the DC-6/-6B/-7C series, 
and each DC-7C now in the fleet has 
more than 7,000 hr. 

The Scandinavian carrier is confident 
that the Caravelle will improve so that 
both malfunctions and delays will be 
better than for any aircraft in their 
present fleet. 

Caravelle Modifications 

Modifications on the Caravelle are 
currently low, totaling only about 200. 
This number compares to about 3,000 


Bergen Aircraft Cable, Fittings and Assemblies 
Designed for Todays Needs... Tomorrows Challenge 


AIDITC AIRCRAFT CABLE 

A I K I I C and assemblies 



Cable — any metal, any con- 
struction, .002" to 1" di- 
ameter. End fittings — stand- 
ard or custom designed, con- 
nections swaged with improved 
rotary hydroformer. 


SWAGED 

CONDUCTIVE 


Now . . . you can combir 
electronic control anc' 
high breaking strength 
in a swaged fitting 



Exclusive Bergen 
process swages termi- 
nal with full breaking 
strength of cable (up to 
65,000 psi) ... yet permits 
undamaged passage of non-rotat- 


Bergen will custom design a cable or assembly for your 
project. Our design and consultation service is free. 
Also a prime source for any standard cable, fitting or 
assembly ... and a full line of associated specialties. 

GUARANTEED FAST DELIVERY. 


BERGEN 


i FREE ! Send for new assembly catalog. • 
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Thermoid-Quaker Jet-Starter Hose 
good as new after 3,500 starts” 


Jet-starter hose has to take unusual abuse: transmit hot ait 
up to 500°F at up to 600 MPH under 9ub-zero conditions 
. . . withstand dragging over abrasive surfaces. Yet it must 
be light-weight and flexible . . . easy to handle and coil on 
the starter truck for storage — and it can’t kink, collapse 

Thermoid-Quaker Jet-Starter Hose meets these "impos- 
sible” specifications and has proved it can cake this kind of 
abuse with Pan American World Airways and the U. S. Air 
Force. According co Mr. B. V. Darress of PanAm, their 
previous hose became unserviceable after only 1200 to 1400 
starts. Thermoid-Quaker hose has already outlasted the 
former hose by three to one and still looks like new! 


Economical service like this is extremely important co 
both commercial and military jet operations. In fact, this 
Thermoid-Quaker "Dacron" and Silicone rubber jet-starter 
hose was developed for military use, and is used by the gov- 
ernment. "Dacron" cross-braid construction distributes the 
load evenly, prevents kinking; and the seamless silicone rub- 
ber tube and bonding layer resist heat and provide flexibility 
under low temperatures. 

Get complete information, including Technical Data, on 
Thermoid-Quaker Jet-Starter Hose from your Thermoid 
Division industrial distributor, or write Thermoid Division. 
H. K. Porter Company , Inc., 200 Whitehead Road, Trenton 6, 
New Jersey. 



THERMOID DIVISION 


HK. PORTER COMPANY, INC. 



Airline Passenger Terminals Under Const-ruction at Idlewild 

s traction. Pan American World Airways building is (1) above; American Airlines, (2); United Air Lines, P <3); and Eastern Air Lines. 
(4); American, United and Eastern terminals arc now in operation. Construction of additional terminals will take place this year. At 


for the DC-6 and DC-6B fleet, more 
than 1,000 for the DC-7C fleet, and 
about 1,000 on the Metropolitans. 

Performance of the Rolls-Royce Avon 
engines has been remarkable, according 
to both operators. Flight remarks have 
been almost negligible, said Hagrup. 

In Air Frances early experience, 
based on four Caravelles in service, they 
were getting 0.7 jet engine failures per 
1.000 hr. of operation, resulting in a 
delay of 1.67 hr. per 1,000 hr. and no 
engine changes away from the main 
overhaul base. This compared with a 
figure of 2.9 failures per 1,000 hr. for 
its best piston-engine, and delays of 
42.1 hr. per 1,000 nr. 

Recent Figures 

Most recent figures from the French 
carrier shows even further improvement, 
almost having the failures. On Mar. 1 
this year, after 8,299 hr. of Caravelle 
flight time. Air France had an average 
engine failure rate of 0.27 per 1,000 


Both companies report minor prob- 
lems with cracks in non-primary struc- 
ture, such as flaps, rudders and eleva- 
tors. They have been concentrated in 
small areas, says SAS, but definitely 
not in load-carrying portions. Rein- 
forcements have been designed by Sud 
Aviation or by the airlines, and modi- 
fications in the structure have been 

Engine Starting 

Starting the Caravelle engines is done 
by batteries in the airplane, to avoid 
supplying a 1 1 5-v.d.c. cart to every 
station en route. Normal use of the 
batteries produces about six starts be- 
for recharging is necessary, and a mini- 
mum of three starts is possible. 

Electrical systems are working well, 
reports Air France. The company’s 
planes are equipped with d.c. systems, 
using Bendix generators. But the in- 
crease in electrical power requirements 
makes the available power marginal. 

SAS has installed a.c. systems, in con- 


trast. The airline makes no comments 
about its problems, one way or the 
other. 

Other Systems 

There probably never has been an 
airplane without hydraulic system 
troubles, and the Caravelle was no ex- 
ception. It started life with some prob- 
lems, primarily cracked tubes, but these 
have since been solved by replacing the 
aluminum-alloy tubes with steel ones. 
SAS reported some failures of the pres- 
sure-regulator springs, and said that 
further planned modifications in the 
system should solve the last remnants of 
trouble. 

Brake wear has been heavy in the 
initial period, but that was attributed 
to a tendency by pilots to overbrake, 
a common routine with any new air- 
plane. As pilots have gotten familiar 
with the brakes, the wear has been re- 
duced markedly. 

Improved brakes will be added to the 
Caravelle on the Mk. 6. and should im- 
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THE STATS ARE IN 



One figure is missing from our collection . . . 
because it is inestimable. That's the value 
of the investment in dynamic components 
with designed-in future. They're ready now 
to drive entirely new craft of even greater 
economy and versatility. 


HILLER^ 

AIRCRAFT 

CORPORATION 


RAVEN 

MOST 

VALUABLE 

PERFORMER 


prove service life considerably. Both 
airlines are pleased with the anti-skid 
feature of the Caravelle brakes, and 
SAS considers such brakes mandatory 
for all passenger-carrying jet aircraft. 

Air conditioning and de-icing system 
has given some trouble, particularly in 
the automatic controls. Some of the 
hot-air tubes have cracked, and the 
cockpit de-icing has been criticized by 
pilots. But these troubles are reported 
completely under control. 

Gear Failures 

Landing gear and door indicators 
have sometimes failed to work, because 
of microswitch failures, but these are 
being modified, SAS says. 

SAS points out that the fuel flow and 
quantity measuring system has not 


worked to its entire satisfaction. The 
problem is not the few and minor tech- 
nical troubles, but rather the accuracy. 
System accuracy is a big improvement 
over the installations for piston-engine 
airplanes, but it is not good enough for 
jet aircraft. 

Radio Equipment 

Radio equipment, generally identical 
to that used in SAS' DC-7C fleet, is 
reliable, the airline says. They do have 
a strange problem with interference, 
caused by passenger use of portable 
transistor radios. The company hopes 
that the problem will be solved by im- 
provements in the portable units, be- 
cause it seems impossible to keep pas- 
sengers from carrying them on board. 

Air France technical experts say there 





If it calls for 
TEFLON; just 
call for R/M 

No need to restate the unique combina- 
tion of electrical, chemical and physical 
properties of "Teflon." You know that 
for many aircraft and missile parts 
calling for high dielectric strength and 
heat-resistance, there simply is no 
substitute. 

Your main concerns with “Teflon,” 
then, are where to get it last and who 
can best meet your specs. 

On both counts, the answer is R/M. 
A pioneer in the processing of "Teflon" 
into sheets, rods, tubes, tape, hose and 
other machined parts, R/M offers you 
a complete "Teflon" service — a service 
that can help assure you optimum 
performance and reliability of critical 
components. 

It will pay you to talk "Teflon" with 
R/M. Call your nearest R/M district 
office (listed below) or write Plastic 
Products Division, Raybestos-Man- 
hattan, Inc., Manheim, Pa. 


Efl 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS MANHATTAN, INC. 



SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 
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World’s Record #2 

/ 


Edwards AFB, Calif. — Air Force established new world 
record by flying the F-106 over an 18 km course 
twice, averaging 1,585.9 mph. 

Stability augmentation from Nortronics steadies both of these 
record-setting vehicles. In missiles — the Navy Terrier and 
Tartar, the Army Nike-Zeus; and in submarines — the Polaris 
class, Nortronics, Precision Products Department 
supplies gyros fundamental to accurate positioning and control. 


The Precision Products Department ( formerly 
American-Standard, Military Products Division) is responsible 
for the Polaris Type 1 1 Periscope System for navigating 
submerged, and the submarine Radiometric Sextant for 
"shooting the sun" in poor visibility. 


Opportunities for Winning this degree of acceptance has created new 
Engineers career opportunities in advanced design, production and 

applications engineering. Nortronics, Precision Products 
Department, Norwood, Massachusetts. 


© NORTRONICS 

A Division of NORTHROP CORPORATION 


PRECISION PRODUCTS DEPARTMENT 
NORWOOD, MASSACHUSETTS 

Field Offices 

Highway US UBS Huntington Drive 
I Teterboro, New Jersey San Marino, California 
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is no pattern to their minor technical 
problems, and they apparently are com- 
pletely random. 

Perhaps the best last word on the 
Caravelle comes from SAS’ Hagrup. 
"Frankly, we have been looking for 
some disadvantages during our opera- 
tions with the Caravelle and its rear- 
engine mounting. There have been a 
large number of inquiries from airlines 
all over the world on this subject, with 
a varietv of suggested disadvantages. 

“ . . AVe expected to encounter some 


weight and balance problems when we 
put the aircraft into scheduled service. 
We were especially concerned with the 
probable need for certain restrictions 
in passenger seating. We have had to 
impose no such restrictions, and we 
have not run into any weight and 
balance problems. The center of gravity 
behaves just as perfectly in the Cara- 
velle as in the best piston-engined 
aircraft today. 

"We have been unable to detect any 
disadvantages.” 


Subsidy Bid Rejection Proposed 


Washington— Civil Aeronautics Board 
attorneys have rejected bids for subsidy 
eligibility filed more than a year ago bv 
Slick, Riddle. AAXICO and Flying 
Tiger Line in the Domestic Cargo- 
Mail Service Case. 

At the same time the attorneys rec- 
ommended that all of the cargo carriers 
except AAXICO, which suspended 
common carriage operations last year, 
should be granted permanent operating 
authority over their present route sys- 
tems with the proviso that the air- 
lines offer regularly scheduled sendee. 
AAXICO’s operating certificate should 
not be renewed, they said. 

Speaking for CAB's Bureau of Air 
Operations, the attorney’s recommenda- 
tions were released in a tentative state- 
ment of position. Reasons behind the 
recommendations will be detailed in a 
brief being prepared for presentation to 
a hearing examiner on May 26. 

Remaining portions of the bureau's 


statement recommended that the air- 
lines be permitted to conduct all-cargo 
service to and from domestic military 
installations on a flag stop basis in con- 
nection with their scheduled route op- 

Such service would be provided 
wherever the military bases are located 
near the airline's cities of origin and 

Both combination and all-cargo air- 
lines, the attorneys said, also should be 
allowed to provide flag stop sendee on 
scheduled all-cargo flights to off-route 
shippers who may have sufficient vol- 
umes of cargo to warrant the service 
under individual temporary exemptions 
granted by CAB. 

The bureau took a similar stand on 
the airlines' request to have truck points 
designated on their certificates and rec- 
ommended that such truck-air service 
be provided on an individual temporary 
exemption basis. 


sta-bil'i-ty 


The GR-H3 rate gyro in this 
application weighs less than 
four ounces, has 0.5% linearity 
to half range, 3% to full range. 


Constant-damped, the GR-H8 
requires no heaters, can be 
supplied with compensated 
damping from —65°F 
to -\-S10°F. 



GR-HS units on lest exceed 
10,000 hours life at 150°F 
ambient, 7000 hours at 800 e F 


If you need gyros 
of proven reliability, 

Write 

NORTRONICS, Precision 
Products Department, Norwood, 
Massachusetts. 


© NORTRONICS 
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VC.10 to Use Split System for Control 


By John Tunstall 

Weybridge, England— Vickers VC.10 
four-turbojet transport, now under con- 
struction at Vickers-Armstrongs’ plant 
here, will utilize an all-powered-control 
system, split between hydraulic and elec- 
trical systems. 

The hydraulic system will power the 
variable incidence tail plane and the 
spoilers, and the electrical system will 
operate the elevators and ailerons. Sys- 
tems will operate as a duplex unit, but 
in the event of failure of one system, 
the other is capable of maintaining lat- 
eral and pitch control. 

Each system, Vickers said, is dupli- 
cated and contains its own emergency 
ram air turbine. The company currently 
is building a $750,000 full-scale systems 
test rig to prove out the power controls 
and autopilots. 

Three VC.10 Versions 

Project work on three VC.10 versions 
-a swing-nose freighter (AW Feb. 15, 
p. 50), a Super VC.10 with a 30-ft. ex- 
tension in nose and center sections, and 
the VC.ll medium range version— has 
been completed. British Overseas Air- 
ways Corp. currently is negotiating for 
a reported 10 Super VC. 10s. The air- 
line has ordered 35 VC. 10s powered by 
Rolls-Royce Conway rear-mounted by- 
pass engines, and holds options on 20 
more (AW Sept. 21, 1959. p. 38). 

Vickers is completing the first of 


three VC.lOs which will be used in the 
certification program; first flight is 
scheduled for the fall of 1961. Maxi- 
mum cruise speed will be Mach .86. 

Control layout is based on a combin- 
ation of electro-hydraulic and duplex 
hydraulic power systems in conjunction 
with sectionalized control surfaces. To- 
tal failure of both systems is countered 
by two ram air turbines, one driving an 
alternator which energizes an emergency 
bus bar; the other drives a turboprop. 
This unit can power four of the six 
spoilers, the tailplane, slats and flaps. 
In the duplex autopilot installation, 
each autopilot commands an independ- 
ent master control unit in each control 
axis. The Bendix autopilot is made un- 
der license by Elliott. 

On an emergency approach, the ram 
turbopump would be switched to the 
spoilers and tailplane. 

The ailerons and elevators are each 
divided into four sections and the rud- 
der into three, making a total of 11 
control surfaces, each powered by its 
own independent electro-hydraulic 
power unit which acts directly on the 
respective surface. The packaged units 
are of Boulton Paul Aircraft, Ltd., de- 
sign and are adapted versions of equip- 
ment fitted in Britain’s V-bombers. 

Any three units in either of these 
control axes can neutralize a fully de- 
flected runaway section without change 
of aircraft attitude until the malfunc- 
tioning section is switched off by the 


pilot. It will then trail, heavily damped, 
to a minimum load position and then 
automatically lock mechanically against 
flutter and gust loading. Vickers main- 
tains the aircraft can be flown safely 
with only one section operative. A col- 
lapsible spring strut in the linkage to 
each surface allows the common link- 
age to operate the remaining surfaces 
unhindered. 

Control Linkage 

The elevator and rudder control sys- 
tems are fully duplicated. The elevator 
linkages from one pilot's control col- 
umn operate on the control valves of 
the outer elevators and those from the 
other pilot’s column operate on the 
inner pair, the system being duplex and 
coupled at the flight deck and the rear 
of the cable system. 

Only a small part of the control link- 
ages are subject to heavy loads-that sec- 
tion running from the pilots’ control 
columns to the "feel" simulator unit 
placed behind the cockpit. Rods and 
levers are used where the circuit geom- 
etry becomes complex but very large 
sections are severed by flexible cables 
suitably tensioned. Both manual and 
autopilot input signals are processed bv 
the unit. 

Also duplicated are the normal and 
automatic trimming systems of the hy- 
draulic-operated variable incidence tail- 
plane. 

The hydraulic system itself is dupli- 
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BRITAIN'S largest universal milling machine works on a 40-ft. integral wing panel at Vickers-Armstrongs’ Weybridge plant. 



VANGUARD torsion box sealing rig (left) will be scaled up for tlis VC.10. The box is half-filled with sealer and rotated. Almost 
the whole wing torsion box of the VC.10, including webs and inboard ribs, is machined, as is more than 5056 of the airframe 
structure. At right, center fuselage section of the first VC.10 is under construction. Three VC.10s will be used for certification. 



TORSION BOX test specimen is shown at Vickers’ Weybridge plant. Tlic VC.10 wing is of four- and three-web- construction with 
closely spaced integral ribs. Integral wing skin-stringer panels are milled from slabs 23 ft. 6 in. x 2 ft. 6 in. x 3 in. thick. 
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rated; the two motors driving the tail- 
plane transmit through a differential 
and irreversible worm gearing. 

Ailerons and spoilers are functionally 
dependent, the control linkage for the 
spoilers being hydraulically operated 
from one pilot’s column and the linkage 
to the electrically-operated ailerons be- 
ing connected to the other side of the 
shafting. At cruise, ailerons and spoilers 
share the lateral control load equally. 

Spoilers also double as air brakes and 
simultaneous lateral control and air- 
brake input demands are summed in a 
mixing box in each wing. Each of the 
spoiler sections has two jacks with the 
control valves coupled in pairs. 
Production Details 

More than 50% of the airframe struc- 
ture is machined. Machined parts in- 
clude virtually the entire wing torsion 
box including the webs and inboard ribs, 
the fuselage side panels in the center 
section of the wing, and the window 
panels elsewhere along the fuselage. 

The wing is of four- and three-web 
construction with closely spaced integral 
ribs. Integral wing skin-stringer panels 
are milled from slabs 2? ft. 6 in. x 2 ft. 
6 in. x 3 in. thick. Chord curvature is 
imposed by shot peening. The wing is 
made in five sections and provides in- 
tegral tankage from tip to tip. Inspec- 
tion panels. Vickers emphasizes, are in 
the upper compression wing skin. 

Outstanding production items are 
the center fuselage panels (minimum 
thickness 12 gage) machined integrally 
from slabs 34 ft. 6 in. x 6 ft. x i in. 
thick. Each panel includes two escape 
hatches and four windows. Decision to 


AVIATION WEEK, 


2, 1960 


machine the panels rather than employ 
chemical milling techniques stems from 
Vickers' need to exploit its machine ca- 
pacity and know-how established with 
the Vanguard. 

A considerable amount of stainless 
steel is used in the VC.10 airframe but 
no titanium is used outside the engine 
bays. Laminated reduxed sandwich con- 
struction is used on control surfaces 
mainly for matching reasons, and in 
chassis doors and some floor panels. But 
in other areas, notably in the empen- 
nage, the construction is used to resist 
noise fatigue damage. 

Major stainless steel members include 
the engine cantilevers, front and rear, 
each linked across the fuselage by steel 
beams and from which the engines arc 
suspended in pairs; fuselage frames at 
the wing/fuselage junction; main land- 
ing gear struts and the transverse mem- 
ber of the chassis structure. The steel 
frames form the ends of a torsion box 
which is closed bv a stainless steel spot- 
welded stringer/skin construction. Skin 
is a special Firth-Vickers 80-ton high 
tensile stainless steel sheet which saved 
400 lb. in this weight-critical area. 
Steel Bolts 

All steel bolts used by Vickers arc 
machined with a slow' taper as an anti- 
frettage device. 

Direct support of the rear fuselage 
during landing is structurally desirable 
with rear-engine configurations and 
Vickers has distributed the wheel reac- 
tion through a triangular structure be- 
tween the main strut attachment aft 
of the wing torsion box and the fuselage. 

More than 50% of the transport’s 
airframe will be milled from solid billets. 
Highlighting the production tooling and 
jigging installed— it includes 147 milling 
machines— is a punched card control jig 
borer which will be used on major bolt- 
ing assemblies, to eliminate troublesome 
reaming operations on the line, and to 
increase the number of interchangeable 
structural components. 

Fuselage Frames 

Forged steel rear fuselage frames are 
mounted obliquely to increase the shear 
strength in this area, and a keel mem- 
ber which provides structural continuity 
under the landing gear cutout is of 
massive construction, 42 ft. long, 6 ft. 
deep, and 20 in. wide. 

Reduxing, apart from its use in sand- 
wich construction, is confined to rein- 
forcement around cutouts, doublers and 
in the lamination of a few complex 
sections in the frames and floor mem- 

Elsewhere, the construction is con- 
ventional with frames and stringers run- 
ning continuously, and the frames also 
are continuously cleated to the skin be- 

Vickers feels that there is little to 
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choose between various flap systems. 
But the ability of utilizing the flap 
satisfactorily for takeoff is an advantage 
obtained with the Fowler flap and is 
achieved without any significant engi- 
neering penalty. 

Slot Selection 

The choice of slats instead of a 
drooped leading edge was based on aero- 
dynamic advantages significant enough 
to justify the added complexity of the 
engineering and hardware. The de-icing 
problem has been met with the use of 
telescopic tubes which bridge the wing- 
slat gap. 

Although the slats and flaps are inter- 
connected. both can operate independ- 

Flaps are made in 10 section and 
are motored through worm gearing from 
a torque shaft running the whole length 
of the flap section, and driven by duplex 
hydraulic motors. Failure of one motor 
or its associated hydraulic system only 
halves the flap development rate. Slats, 
which are divided into 16 sections, are 
similarly operated. Development of 
asymmetry in either system is sensed by 
a.c. phase difference units at the ends 
of the torque shafts. These cause the 
hydraulic motors to be isolated and the 
flap and slat extension arrested until the 
aircraft touches down. 

Lift Coefficient 

Full length slats and large chord 
Fowler flaps, both uninterrupted, 
double the lift coefficient of the basic 
VC. 10 wing. 

A Vickers aerodynamicist explained 
that the flaps have been optimized for 
takeoff using a novel extension geom- 
etry which ensures 90% extension for 
only 20 deg. deflection. Takeoff dis- 
tance under standard conditions, fully- 
factored at gross weight, is 7,000 ft. 

Approach speed of the VC. 10, it was 
pointed out, was down to 100 kt. at its 
empty weight, rising to 122 kt. at a 
landing weight of 200,000 lb. Vickers 
also has devised a periscopic system 
which will be installed in the flight 
deck and will give the pilot an optical 
view of the jet pipes. 

Short SC. 1 YTOL 
Makes Full Transition 

Short Brothers & Harland SC.l delta- 
wing VTOL research aircraft has com- 
pleted the entire sequence of flight op- 
erations for which it was designed. 

Transitions from jet-borne hovering 
to wing-borne forward flight and the 
reverse were made. Previously the air- 
craft had taken oft vertically and 
hovered, using its four downward-point- 
ing Rolls-Royce turbojets, and had 
flown conventionally on the single hori- 
zontally-mounted propulsion engine. 


Because of its function— operation 
of a primary flight control on 
Boeing's 707 — this Airborne 
ROTORAC large special actuator 
must provide the utmost reliabil- 
ity under almost continuous off- 
on-reverse type operation. And 
its response must be quick, even 
though maximum torque and 
acceleration are limited by spec- 

structural overloads. 

To control torque. Airborne de- 
veloped a special friction clutch 
which limits output to 1500 in.- 
lb. maximum and yet will transmit 
1200 in.-lb. under any condition. 
Controlled accelerations were 
achieved by balancing the inertia 
characteristics of all rotating parts 


and of the external load against 
the carefully tailored perform- 
ances of the motor and servo 
clutches. Result: smooth acceler- 
ation from 0 to 180 rpm in 0.4 
second and shock-free reversal in 
0.1 second, both at full load. 

Airborne offers you engineering 
of this caliber to meet needs for 
almost any special rotary or linear 

are not unique, we provide a line 
of modular-type actuators, devel- 
oped by Airborne to simplify de- 
sign and specification. Just give 
us the facts on your application 
and we will be happy to make a 
proposal. Contact any of our offi- 
ces for further information. 


Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY • Offices in Los Angeles and Dallas 



AIRBORNE SPECIAL ACTUATOR 
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Design Details of Rolls-Royce Conway 



Bv Robert I. Stanfield 

Montreal— Bypass configuration of the 
Rolls-Royce Conway turbojet was de- 
signed to produce a low specific fuel 
consumption, a high power- to-weTglit 
ratio, and a minimum jet-noise level. 

Intended for use in long-range trans- 
ports. the civil Conway— the RCo. 12 
—is now in service with Boeing 707-420s 
and Douglas DC-Ss. 

The Conway includes a seven-stage, 
low-pressure compressor driven bv a 
two-stage turbine. A nine-stage high- 
pressure compressor is driven by a sin- 
gle-stage turbine. The annular combus- 
tion chamber contains 10 straight-flow 
flame tubes and a by-pass duct which 
surrounds the engine from the delivery 
of the low-pressure compressor to the 
outlet of the exhaust unit. A thrust rc- 
verser unit and silencer nozzle may be 
fitted to the engine. 

In the Conway's bypass configura- 
tion, the airflow from the low-pressure 
compressor is divided into two flows in 
the compressor intermediate casing. 

A large proportion is induced into 
the high-pressure compressor; the re- 
mainder flows on the outside of the en- 
gine through an annular bypass duct to 
the junction of the engine and jet pipe. 
Bypass Advantages 

Advantages of the bypass duct, as 
cited by Rolls-Rovcc; 

• Cool bypass air joins the exhaust 
gases in the jet pipe, lowering the mean 
pipe temperature and reducing the 
velocity of the gas stream leaving the 
final nozzle, thus providing a high pro- 

E ulsive efficiency. Relatively high com- 
ustion chamber temperature of the 
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CONWAY MARK 509, above, beir 
Air Lines test cell at Montreal Air 
cells can take engines of up to 3( 


bypass engine maintains a high cycle 
efficiency. Combination of these two 
factors provides optimum conditions for 
low specific fuel consumption. 

• Jet noise level is reduced due to the 
low jet velocity and the fire risk di- 
minished bv Uie blanket of cool air 
around the nor engine. 

• Engine sections are scaled down in 
diameter and length, producing a lower 
total engine weight than that of a 
simple jet engine with the same air- 
flow, due to the proportion of low-pres- 
sure air bypassing the high-pressure 
compressor, combustion system and 
turbines. 

• Assembly on engine is facilitated by 
the two-section bypass casing. The front 
section is fitted before the nozzle box 
and turbines due to its smaller diameter. 
Rear section is bolted to the front sec- 
tion. Bypass air flows in the annular 
space formed by this casing and the en- 
gine main outer casings. 

Rolls-Royce emphasizes that higher 
takeoff thrusts ate automatically given 
by the Conway on cold days. Reason: 
the company’s method of thrust limit- 
ing on compressor deliverv pressure 
rather than exhaust gas pressure. 
Though rated under ISA (International 
Standard Atmosphere) conditions at a 


guaranteed minimum takeoff thrust of 
17,500 lb., the RCo. 12 has been addi- 
tionally approved by both the Air Regis- 
tration Board and the Federal Aviation 
Agencv for takeoff thrust of up to 20,- 
000 lb. 

The first Conway engine was run 
tn August, 1952. As of Apr. 5, 1960, 
the bypass powerplant had accumu- 
lated 27.212 hr. of bench-hangar-flight 
time. RCo. 12s are starting out with 
800 hr. between overhauls, which is 
expected to increase to 1,000 hr. before 
the end of 1960, 1,600 hr. before the 
end of 1961, and 2,000 hr. bv mid-1962. 
By late 1962 1,000.000 hr. of airline 
service is expected, plus experience 
gained from military Conways in the 
Handley Page Victor 2 bomber. 
Conway History 

The first Conway prototype was the 
RCo. 2, turned out in January, 1950, 
which achieved 10,000 lb. thrust during 
bench testing. Next stage, the RCo. 5, 
was type tested at a dry rating of 1 5,000 
lb. in August, 1955, intended for the 
Vickers V.1000 military transport. The 
V.1000 was canceled in November, 
1955, following which an uprated ver- 
sion of the RCo. 5— the RCo. 8. which 
ran 14,500 lb. thrust during bench test- 


ing— was proposed for use with the Vic- 
tor B.2. Tire RCo. 11, of 17,250 lb. 
thrust, was later produced for this air- 
craft. 

ITie civil Conway line began with the 
RCo. 10, with a guaranteed takeoff 
thrust of ! 5, 5QQ lb. The engine was 
originally offered to customers to com- 
mence airline service early in 1960, with 
the understanding that it would be up- 
rated after about 12 months— in the 
field, at no additional cost— to give a 
guaranteed takeoff thrust of 17,500 lb. 
(the RCo. 12 rating). 

Development proceeded at a rapid 
pace so that the RCo. 12 rating has 
been offered from the beginning of air- 
line operation. Civil Conway variants 
include: 

• RCo. 12. Minimum guaranteed take- 
off thrust, sea level static, ISA, is 17,500 
lb. Specific fuel consumption at 56,000 
ft., 475 kt„ at 4,625 lb. thrust, is .900 
lb./hr./lb. Basic dry weight is 4,544 
lb. Engines will be installed in the Boe- 
ing 707-420 ( 1 5 aircraft for BOAC, 
four for Lufthansa, two for Varig and 
three for Air-India) and in the Doug- 
las DC-S (six aircraft for Trans-Canada, 
six for Alitalia, and three of the four 
for Canadian Pacific). 

• RCo. 15B. Minimum guaranteed 
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CHART SHOWS DIRECT operating costs for 1,000-naut. mi. stage against bypass ratio 
indicating an optimum between a 0.7 and 1.05. depending on noise requirements. 

engines. Conversions of the latter en- 
gines (which would be extensive) can 


takeoff thrust, sea level static, ISA, is 
18,500 lb. Specific fuel consumption at 
56,000 ft., 475 kt., at 5,040 lb. thrust, 
is .864 lb./hr./lb. Basic dry weight is 
4,582 lb. Improved performance over 
the RCo. 12 is achieved basically 
through increasing capacity (air mass 
flow) of the first stage of the low-pres- 
sure compressor. Prototypes can be de- 
livered from September. 1960. The en- 
gine enters production April, 1961. 

Modification kits for conversion of 
existing RCo. 12 engines to the 15B 
standard during overhaul will be avail- 
able in the first quarter of 1961. These 
engines eventually will power Canadian 
Pacific's four DC-8s (flying 4,150 naut. 
mi. routes); the first three aircraft will 
take RCo. 12s to a high modification 
standard; the fourth will be delivered 
with the RCo. 1 5B in June, 1961. 

• RCo. 42/2. Minimum guaranteed 
takeoff thrust, sea level static. ISA, is 
20,250 lb. Specific fuel consumption. 
56,000 ft., 475 kt., at 5.400 lb. thrust, 
is .800 lb./hr./lb. Basic dry weight is 
5,001 lb. Additional thrust and im- 
proved fuel consumption is through use 
of an increased capacity low-pressure 
compressor and a rebladcd low-pressure 
turbine to suit the new compressor. 
Selected bypass ratio is 0.6. High- 
pressure compressor, combustion equip- 
ment and high-pressure turbine are un- 
changed from RCo. 1 2 and 1 5 standard 


be accomplished with modification kits 
available in 1962. The RCo. 42 will go 
into production in December, 1961; the 
engine is intended for the Vickers 


VC.10 transport and large freighters o 
about 550,000 lb. maximum gross 

About 265 civil Conways have been 
ordered. Of these, 259 are RCo. 12s 
(155 Mark 508s for the Boeing 707; 
104 Mark 509s for the Douglas DC-8): 
six arc RCo. 15B Mark 512s, ordered 
for the DC-8 (Canadian Pacific). 

For the RCo. 12s utilized with the 
Boeing 707-420, Rolls-Royce manufac- 
tures the pod, thrust reverser and si 
lencer. More than 2,000 hr. of bene' 
and pod running have been accumulate 
with the thrust reverser. A complct 
Boeing pod installation has finishc 
1,600 hr, of hangar running and 
1,000-hr. simulated flight test. For tli 
Conway-engine DC-8s, only the bar 
engine is supplied; Douglas cngincc. 
the pod, thrust reverser and silencer. 

In North America, Trans-Canad 
Airlines will overhaul its own engines al 
) its new S20 million overhaul ana main- 
1 tcnancc base at Montreal Airport, Dor- 
val, Quebec. Its first DC-8 was deliv- 
ered in February, the second in March; 
the sixth is scheduled for November. 
Canadian Pacific will use Trans-Can- 
ada's facilities. Chances are, too. that 
Alitalia will contract for overhaul work 
at Dorval. Trans-Canada also will as- 
sist BOAC with line maintenance on 
this side. 

Trans-Canada’s Conway spares will 
come from Rolls-Royce’s Derby, Eng- 
land, plant. Rolls-Royce of Canada 
(Montreal) will suppy Canadian Pacific 
spares, and will adjust to the needs of 
the situation regarding engineering and 
technical support as required. 

Trans-Canada also is making provi- 


TEST RELAYS FASTER, MORE ACCURATELY, WITH EECo’s ALL-NEW 

RELAY 

TESTER 

Where knowledge of relay performance is 
important to your operations, here’s one 
of the most valuable aids ever devised. 

It’s EECo’s Model RT-905, latest im- 
provement on the most successful line 
of relay testers ever made available. 
Measures voltage and current simultane- 
ously, both pull-in and drop-out. Measures contact resistance, coil resistance, 
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If America’s first man-carrying rocket runs into trouble, a unique Donner device 
will {day a vital role in bringing the Astronaut safely back to earth. 

Known as a "maximum altitude sensor,” the all solid-state system is essentially a 
fixed purpose miniature analog computer housed in a magnesium case only five 
inches long. Installed in the capsule, it goes into action if it is necessary to abort 
the rocket flight before the Astronaut's escape tower is jettisoned. 


tower jettison rocket to fire. With the tower sep- 
arated, harostats are armed to open parachutes and 
furnish the Astronaut's capsule a safe descent. 
Specialists in Analog & Digital Dynamics 
Donner’s maximum altitude sensor is another prod- 
uct from a firm specializing in the manufacture of 
accurate fixed and general purpose analog and 
digital systems designed to analyze, measure, and 
control inputs interlocking time, acceleration, jerk, 
velocity, and other dynamic inputs. 


SCIENTIFIC 

COMPANY 



communications problems? 


If an enemy should stage a 
surprise attack against the 
United States, our survival 
could depend on fast, reliable 
communications with com- 
mand posts around the world. Hoffman has 
been a leader in the development and pro- 
duction of specialized communications 
equipment since the early days of World 
War II. Today, it is making significant con- 
tributions to some of the most advanced 
global communications systems employed 
by our military forces. With this experi- 
ence, Hoffman stands ready to offer solu- 
tions to your communications problems. 




Hoffman , 


ELECTRONICS CORPORATION 

Military Products Division 


sions for some of its DC-Ss to fly a fifth 
engine in a bullet-shaped pod under the 
wing (for ferrying of engine spares to 
line stations; three-engine aircraft ferry 
flights in jets are not authorized). The 
airline has two test cells built specifically 
for the Conway (both air intakes and 
the cells themselves can take engines 
up to 50,000 lb. thrust). Trans-Canada 
has been getting an average 18.000 lb. 
thrust on normal engines received from 
Rolls. Some have drawn corrected 
thrust of 19,000 lb. in the cell, where 
they are suspended, rather than floor- 
mounted. 

The Conway will go into sendee with 
Trans-Canada at an 800-hr. overhaul 
life. “Looking process”— two engines 
off at 600 hr.— will mark extension of 
overhaul life by 100-hr. increments, 
with sampling program. Trans-Canada 
aims for three times the initial entn’ of 
S00 hr. 

Further Development 

Further development of Rolls-Royce 
civil bypass engines— the next genera- 
tion-will run to higher bypass ratios 
than current Conways and will include 
the following project-numbered power- 
plants: 

• RB. 163. Powerplant will be used 
with the three-engine Airco Dll-121 
transport. Tire two-spool engine has 
a four-stage low-pressure compressor 
driven by a two-stage low-pressure tur- 
bine, and a 12 stage high-pressure com- 
pressor driven by a two-stage high-pres- 
sure turbine. Bypass ratio is 1.0. Pres- 
sure ratio is 16:1. Minimum takeoff 
thrust, sea level static, ISA. is 9,850 lb.; 
specific fuel consumption is .578 lb./ 
hr./lb. At 25,000 ft., 525 kt., at 2,200 
lb. thrust, specific fuel consumption 
is 0.79. Basic dry weight is 2,315 lb. 
First engine is scheduled to run in Au- 

• RB. HI. Development running be- 
gan on this engine last November: it is 
the basis of the new bypass family. 
The engine will be rated at 15,000 lb. 
minimum takeoff thrust. Bvpass ratio 
is .7. Powerplant is applicable to the 
improved Sud Aviation Caravclle. Pro- 
duction, depending on commitments, 
could begin in early 1961. 

• ARB. 963. Engine is a development 
of the RB. 163, in the intermediate 
thrust class (11,500 to 12,500 lb.). 
Powerplant may be produced here by 
Allison Division of General Motors, 
which is negotiating with Rolls-Royce 
on a licensing agreement (AW Mar. 21. 
p. 23). Another likely prospect for Al- 
lison is the AR. 970, a Conway seven- 
stage engine in excess of 20,000 lb. 
thrust. 

Main structure of the Conway engine 
is formed by a number of basically cir- 
cular casings secured together by 
flanged joints to form a rigid structure, 
inside which the main rotating assembly 





SPECIFIC FUEL consumption for subsonic cruise condition plotted against bypass ratio. 
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This 35-page booklet newly published by Allegheny 
Ludlum is packed with technical data and authorita- 
tive information on both welded and seamless stain- 
less steel tubing. There are more than 20 tables for 
ready reference and many photographs. 

It will be helpful to design engineers and others in- 
terested in solving the many critical and demanding 
pipe and tubing applications. 


The booklet contains the best and latest informa- 
tion available on product and design data on the sub- 
ject — the partial contents listed give some idea of its 
scope. You’ll want a copy for your files. 

Write for your free copy of Allegheny Stainless Steel 
Tubing, Allegheny Ludlum Steel Corporation, 
Oliver 'Building, Pittsburgh 22, Pennsylvania, 
Address Dept. AW-% 


Allegheny Ludlum 

E«porl distribution: AIRCO INTERNATIONAL 

EVERY FORM OF STAINLESS . . . EVERY HELP IN USINS IT 



rotor arc located on the two-piccc shaft. 
The sccond-stagc wheel and short front 
section of the shaft are integral; the 
first-stage wheel is taper-bolted to the 
front end of this shaft. Rotor blades 
are attached to the wheels by steel pins 
retained by spacer rings. Blades in the 
first six stages are of aluminum alloy: 
the seventh-stage blades are of titanium. 

Tile high-pressure rotating assembly 
has a two-piece shaft and nine rotor 
wheels and blades. The first-stage wheel 
is bolted onto the front section of the 
shaft. 

Second Stage Wheel 

The second-stage wheel, like the 
following seven wheels, has a hair-pin 
sectioned hub and is secured by bolts 
which join the two sections of the shaft. 
Remaining wheels are splined to the 
rear section of the shaft. 

Titanium rotor blades arc located in 
each of the rotor wheels by hollow steel 
pins. Pins are retained by steel rings on 
each side of each wheel. The rings arc 
segmented and have locating tangs 
which fit into slotted grooves around 
the periphery of each wheel. 

Drives for external engine units and 


is supported by ball and roller bearings. 
Casings are accurately located by radi- 
ally positioned dowels, spigots and close- 
fitting bolts. Unified threads are used 
throughout the engine. 

Heat-resisting steel alloys arc used for 
the air intake casing and the front bear- 
ing housing fabrications through which 
anti-icing air flows. Front bearing hous- 
ing is fabricated from an outer casing. 
31 hollow first-stage low-pressure stator 
blades and an inner support ring. The 
latter carries the flanged outer race of 
the low-pressure compressor shaft front 
bearing. Anti-icing air from the mani- 
fold flows through all 31 blades when 
required. Three of the blades are used 
to carry oil tubes; one feeds the front 
bearing and two return scavenge oil. 

The low-pressure compressor casing 
is of aluminum alloy and the inter- 
mediate casing of magnesium alloy. 
Engine thrust is transmitted to the air- 
frame through mountings on the inter- 
mediate casing. Heat-resisting alloys are 
used for the high-pressure compressor 
and outlet casing, and for the combus- 
tion chamber and exhaust unit, all of 
which arc fabricated assemblies. The 
bypass duct, which envelops the engine 
from the intermediate casing to the jet 
pipe, is formed from titanium. 

Two compressor rotors are directly 
driven from separate turbines through 
coaxial splined coupling shafts. Low- 
pressure and high-pressure rotating as- 
semblies are not mechanically con- 
nected. Engine speed is that of the 
high-pressure compressor with which 
the low-pressure compressor finds its 
own equilibrium speed within limits set 


by maximum speed governors for each 

The low-pressure turbine shaft is in 
two sections and rotates within the 
high-pressure turbine and compressor 
shafts. Helical driving splines, used to 
connect the turbine shafts to the com- 
pressor shafts, permit variations in 
alignment over the engine length 
within specified limits. Threaded cou- 
plings locate the shafts axially and pro- 
vide means for adjustment to obtain 
axial running clearances. 

Seven wheels of the low-pressure 


engine-driven accessories are taken from 
a spur gear splined to the high-pressure 
compressor shaft and through an in- 
ternal wheelcase to a port and a star- 
board side wheelcase, on which units 
are mounted. A separate drive, taken 
from a spur gear splined to the low- 
pressure intermediate shaft, drives the 
low-pressure tachometer generator. 

Fuel is supplied to duple burners by 
a dual multi-plunger high-pressure 
pump. An engine-driven backing pump 


: compressor delivery air protects 



SEVEN WHEELS of I 


lined in the split alnmini 
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Yakovlev Backfin Tactical Bomber 

Yakovlev Backfin tactical bomber was fiist flown in the summer of 1957. Powered by two 17,000-Ib.-tlmist turbojets, it was designed 
as a supersonic replacement for the 11-28 Beagle tactical bomber which is in wide service in the Soviet air force and in the satellite 
countries. Backfin apparently has not yet reached operational service. 


against icing at the low-pressure filter. 

Ten interconnected flame tubes are 
situated between the high-pressure com- 
pressor outlet casing and the nozzle box, 
and between an inner and outer air 
casing, forming an annular combustion 
chamber. A fuel burner is mounted in 
the center of each flame tube snout. A 
high-energy igniter is positioned in each 
of two flame tubes for initial light-up 
when starting. 

Lubrication is by continuous circula- 
tion system self-contained on the en- 
gine. Oil leakage is prevented by air- 
pressurized labyrinth seals except for 
the low-pressure compressor thrust bear- 


ing, where piston-ring type seals arc 
used. Low-pressure air is used to pres- 
surize the oil seals and cool the main 
rotating shaft bearing housings (the 
flow to the low-pressure turbine tail 
bearing is taken from the bypass duct). 

To cool turbine disks, and the high- 
pressure nozzle guide vanes and turbine 
blades, high-pressure air is taken from 
the inner casing of the annular com- 
bustion chamber. 

For anti-icing purposes, hot air from 
the high-pressure compressor delivery is 
ducted to a manifold around the engine 
air intake by two external pipes. Flow 
of air is controlled by means of a regu- 


lator valve in each pipe. Hot air from 
the manifold is taken to the inlet guide 
lanes, engine nose fairing and first-stage 
low-pressure stator blades and is re- 
turned to the manifold from which it 
is vented to atmosphere. 

Engine is started by a low-pressure 
air starter, used in conjunction with 
high-energy ignition system. A Sund- 
strand drive unit is attached to the en- 
gine to provide a constant-speed drive 
for an alternator which supplies elec- 
trical power at constant frequency. 

For wing installations engine mount- 
ing trunnions are provided on each side 
of the intermediate casing horizontal 
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center line; slinging eyes are provided 
on the intermediate casing and at the 
rear of the engine. 

Engines to be fitted in power unit 
pods are suspended by saddle mount- 
ings on the top of the intermediate 
casing and by a rear suspension. The 
latter engines, which are underslung, are 
provided with handling trunnions on 
the intermediate casing and with jack- 
ing pads. 

French Order Three 
Mirage IV Bombers 

Paris— French government has ordered 
three Dassault Mirage IV preproduc- 
tion tactical strike bombers. A single 
Mirage IV prototype now is flying 
although the government eventually 
expects to order 50 of the Snecma Atar- 
9-powered jets (AW Mar. 7, p. 28S). 

The Mirage IV is slated to become 
the nucleus of a French atomic strike 
force. Deliveries are scheduled for 
1963. 

In another French aircraft develop- 
ment, Peru has ordered five Moranc- 
Saulnier twin turbojet executive air- 
craft, powered by Turbomeca Marbore 
2 engines. To date, 11 foreign coun- 
tries have ordered about 80 of the four- 
piace jets. French government has or- 
dered 50 for military uses. During 
1959, the French aircraft industry 
booked orders worth $86 million, an 
increase of $8 million over 1958. 

Observers expect this year's figures 
should double those of 1959, largely 
due to orders expected for civil aircraft 
such as the Sud Caravelle and the new 
Fiench feederliner, the Max Holste 
Super Broussard. 

Of the total 1959 orders, some $16 
million were for French tactical mis- 
siles, mostly Nord Aviation’s SS-1 0 and 
SS-1 1 anti-tank missiles. 

One changing aspect of the in- 
dustry's order book is that for many 
aircraft more orders are being booked 
by foreign buyers than by the industry’s 
traditionally best customer, the French 
government. 

First F-104A Drones 
Begin Flight Tests 

Los Angeles— First of 24 early model 
Lockheed F-104As scheduled for con- 
version to target drones is being test- 
flown at Palmdale, Calif. The QF-104s 
will have a pilot aboard during initial 
testing of the stabilized automatic pilot 
and radio-radar command system. First 
unmanned flights arc scheduled for No- 
vember at Eglin AFB, Fla. 

Drone conversion of four of the early- 
model aircraft is set to be completed 
by November. Delivery of the 20 fol- 
low-on QF-104s will begin in March '61. 
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Douglas Plans Automated Cargo System 


ing of the airplanes arriving at the other 
end of the facility. 

Civil and military interest in improv- 
ing the ground elements of the air cargo 
system stems from the fact that as air- 
craft become faster, time lost on the 
ground bulks larger in the total time 
needed to carry an item from where it 
is made or stored to where it is needed. 
By the same reasoning, a dollar spent 
on improved ground handling of cargo 
will yield a proportionately larger return 
in quality of service. 

However, direct operating costs ac- 
crued by flying the aircraft are twice 
indirect operating costs accrued by the 
ground operations serving the cargo 
fleet, so turbine-powered airplanes will 
still provide a bigger cost reduction. The 
way to build air cargo volume is by re- 
ducing the rates charged to shippers. 
This can be done only if costs are rc- 

If domestic air cargo rates can be 
brought down from the present 21 cents 
per ton mile to 10 cents per ton mile, 
air cargo volume should rise from 400 
million ton miles per year to 5.5 billion 
ton miles, according to Lloyd Ashen- 
beck, head of the Douglas market analy- 
sis group. 

Operating Costs 

Direct operating costs are now set at 
about eight cents per ton mile, but ac- 
cording to Douglas calculations, the ad- 
vent of the cargo jets should bring the 
figure down to four cents per ton mile 
in 1965. If indirect costs can be held 
in their present ratio to direct costs, the 
10 cent per ton mile rate would be pos- 
sible. The indirect costs could be 
lowered partly by increased traffic vol- 
ume which would spread fixed costs over 
a larger number of revenue producing 
ton miles of traffic and partly by im- 
proving efficiency' of ground elements in 
the system. 

Douglas calculations of market po- 
tential are based only on penetration of 
markets now served by surface transport 
means. There is ample room for pene- 
tration. Air cargo now represents only 
0.03% of the total domestic freight 
movement. Douglas calculates that 
0.50% should fall within the rate po- 
tential of modern aircraft. Total freight 
movement in the United States is 1.4 
trillion ton miles per year. 

Most analysts agree that this forecast 
of the air cargo slice is not unreason- 
able and some independent organiza- 
tions have reached conclusions far more 
optimistic. While airline officials agree 


By Russell Hawkes 

Santa Monica, Calif.— Douglas Air- 
craft Co. plans to offer an entirely auto- 
mated and mechanized portal-to-portal 
air cargo system to military and civil 
air cargo carriers, rather than just a jet 
all-cargo airplane. 

Douglas calls the civilian version the 
Total Air Cargo System but will sell its 
elements separately, if necessary. The 
military version is called Materials Han- 
dling Support System 463L. Study 
phase of the USAF contract is just com- 
pleted. Associate contractors are Inter- 
national Business Machines Corp. and 
Arthur D. Little Co. 

Many companies arc studying a sys- 
tem approach to the air cargo business, 
but nothing has yet reached the car- 

Douglas officials report that the 


airlines are far from unanimous about 
what they want in such a system. 

The airlines and Military Air Trans- 
port Service are the only cargo haulers 
in the U. S. who have failed to integrate 
terminal cargo handling and the cargo 
vehicle in a single system. The practice 
of requiring a shipper to deposit his 
cargo at the airport for retrucking to an 
airplane on the flight line would be 
equivalent to using small boats to load 
a merchant ship anchored in the middle 
of the harbor, an observer noted. 
Cargo Piers 

Douglas proposes to cut airplane 
turnaround time by using the equivalent 
of waterfront piers at permanent major 
terminals. Land transport lines are to 
have easy access to the loading facility, 
where cargo will be preloaded on 
mechanized conveyances for quick load- 
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PERCENTAGE of air cargo shipments, based on 10 lb. per cubic foot density, arc shown in the chart above. 


that the cargo market is a good one, it 
seems that another two years must pass 
before the trunklines will get their 
money back from passenger jet invest- 
ments. Unless Congress passes a guar- 
anteed loan bill, there is little prol)- 
ability of new companies appearing on 
the air cargo scene. The concentration 
of capital and experience needed is too 
difficult to obtain. 

Douglas is expending most of its ef- 
fort in analyzing the market for city 
pairs 800 or more miles apart. At 
shorter distances the speed advantage of 
aircraft over trucking becomes marginal, 
Ashenbeck said. Statistics on the origin 
and destination of Logair cargo shows a 
need for both short range and long 
range aircraft. Cost studies indicate 
that long range cargo jets are likely to be 
uneconomical at ranges under 900 mi. 

Present military and commercial air 
cargo systems are a paradox in which 
long-haul traffic must move over short 
and medium haul routes. About 50% 
of the tonnage carried by Logair moves 
distances between 1,000 and 2,260 mi. 
About 85% of commercial traffic moves 
distances of 1,500 mi. or more. Despite 
this evidence of need for long haul 
routes, the average scheduled distance 
for commercial air cargo is 627 mi. This 
imposition of a feeder route structure 
on long haul traffic is produced by the 
limitations of existing cargo aircraft and 
the wide dispersal or traffic generating 
communities. 

Turbine aircraft can eliminate one 
factor and increased traffic volume can 
eliminate the other. Already, more non- 
stop long haul cargo sendees are being 
inaugurated. As volume increases, more 
such routes will be economically self- 
sustaining and more range will be de- 
manded of aircraft. 

Setting up the range requirement for 


proposed cargo jets invokes difficult 
compromises. About 20% of military 
overseas cargo moves between 500 and 
2,200 naut. mi. An airplane with a 
range of 3.500 naut. mi. could sene 
60% of present logistic needs. Increas- 
ing the range to 4.500 mi. would add 
only 20% to the logistic capability. 
At ranges bevond 3,500 mi. payload 
must be sacrificed to carry more fuel. 

The critical leg in domestic cargo fly- 
ing is the 2,260 naut. mi. New York- 
San Francisco run. Since commercial 
operations can use en route refueling 
stations, most international range re- 
quirements also are met within this dis- 
tance. An exception is the North 
Atlantic route where weather conditions 
and reserve fuel requirements make it 
desirable to eliminate this stop at 
Gander, Newfoundland. This would 
demand a 3,000 naut. mi. nonstop 
range plus reserve for headwinds. Doug- 
las experts figure it is more economical 
to maximize payload at the expense of 
range rather than trading payload for 

Aircraft Size 

Size of the airplane also must repre- 
sent a compromise. For a given traffic 
volume, large aircraft can expect to have 
a smaller load factor. However, an over- 
riding consideration is the relationship 
between operating costs and frequency 
of service. For payloads up to 160 tons 
per flight, it can be shown that a fleet of 
large aircraft will have smaller operat- 
ing costs despite their smaller load lac- 
tor. According to Douglas calculations, 
the four cent per ton mile cargo air- 
plane can be found in the DC-8 size 
range. The company argues that if 
cargo airplanes are designed for payloads 
much smaller, costs and trip frequency 
will be too high and range and growth 


potential will be limited. A larger air- 
craft also may offer grater flexibility in 

'lliough rates three to eight times as 
high as surface transportation have held 
back the growth of commercial air 
cargo, future expansion is not depend- 
ent on exactly matching the rates of 
surface carriers. It is quite well estab- 
lished that the speed offered by air 
transportation can reduce the amount 
of capital tied up in inventories. The 
cost of crating and the risk of loss and 
damage are less in air cargo. 

Air Force officers have noted that 
current jet transports obviously were 
never intended as cargo carriers’ They 
are high deck, side loading versions and, 
in some cases, cargo loads may be vol- 
ume limited rather than weight limited 
because of inefficient cabin shape and 
the low density of most frequently car- 
ried air cargos. Douglas investigations 
show that in commercial cargo opera- 
tions, nine prime cargoes constitute 
50% of the traffic. They are wearing ap- 
parel, machinery and parts, aircraft 
parts, flowers, electrical equipment, auto 
parts, scientific instruments and drugs. 
Many of these items are made of dense 
materials, but constitute a low density 
cargo because awkward shape or pack- 
aging necessities make it difficult to use 
volume efficiently. 

Average cargo density in commercial 
operations is 10 lb. per cu. ft. If cabin 
dimensions were based on this figure, 
the airplane’s payload would be volume- 
limited 50% of the time. An airplane 
could carry full payload 80% of the 
time with a density of 8 lb. per cu. ft. 

It would be uneconomical to de- 
sign a fuselage for cargo densities low 
enough to carry 100% of payload under 
all conditions. 

Air Force would buy a specially de- 
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signed cargo jet if it had the money. 
However, with funds being scarce. Air 
Force plans to buy an existing airplane 
off-the-shelf with a bare minimum of 
necessary and practical modifications. 
The swing-tail is thought to be both. 
Douglas officials say the target for cargo 
handling systems is to be able to off- 
load one cargo and reload the aircraft 
with a new cargo in the space of time 
required to refuel the airplane. Con- 
sidering the speed of underwing, pres- 
sure fueling, this is an ambitious target. 

Military services want a slightly lower 
design cargo density than that calcu- 
lated for commercial operators. Cargo 
densities of a Thor ICBM missile 
squadron and a typical Strategic Army 
Corps deployment arc preponderantly 
below 10 lb. per cu. ft. A study of Air 
Force general cargo indicates that it is 
generally 5 lb. per cu. ft. or less. Most 
of the shipments considered were car- 
ried by truck and rail and consisted of 
a variety of commodities which could 
well be carried by air. From these 
studies it has been concluded that a 
MATS cargo jet should have a design 
density of 7 lb. per cu. ft. 

Integrated Systems 

Sam A. LaMar, chief of Project 463L 
at Douglas, says that ultimately the 
military services and the economy must 
integrate cargo handling systems for all 
types of transportation. This would in- 
clude the means of documentation, 
marking and labeling, and communica- 
tion as well as the actual movement of 
goods. This is not a new idea: railroads 
and trucking firms studied the joint 
use of large permanent containers to be 
carried on special truck beds and flat- 
cars as much as 35 years ago. 

The idea was dropped as not being 
worth the initial investment. Now it is 
being reconsidered because of high 
labor costs. It could eliminate one stage 
of loading, and mechanized handling 
techniques could reduce costs even fur- 
ther. Integration of air. truck and rail 
techniques would ease the shifting of 
cargo from one transport system to an- 
other to provide the most flexible serv- 

The type of equipment used in the 
terminal must be determined by the 
volume of cargo flowing through it. 
Traffic must be great enough to pro- 
vide a return justifying the initial in- 
vestment. This would seem to portend 
use by commercial operators of mobile 
equipment similar to that proposed. 

Air Force has another project team 
engaged in defining hardware require- 
ments for a world-wide Air Force com- 
munication system. Its members are 
alert to the needs established by 463L 
which will have to work within the 
framework they establish. 

LaMar’s project team has analyzed 
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THOR missiles have lowest cargo densities. 

the flow of cargo traffic through Air 
Force terminals in all parts of the world. 
They have found that about 4% of all 
Defense Department tonnage moves by 

They believe this figure should be 
increased to about 15%. 

A weapons phasing group meeting is 
scheduled this week at Travis AFB. 
Calif., and is expected to plan procure- 
ment of service test quantities of system 
elements as well as the sendee tests 
themselves. 

In the past, only 1% of Army and 
Navy cargo has moved by air. Low cost 
transportation provided by turbine- 
powered cargo aircraft is expected to 
increase Army air cargo by 5% of its 
total by 1%5. This alone will add 350 
million ton miles per year to military 

In the cargo jets and materials han- 
dling support system (463L), Air Force 
hopes to find the means of cutting the 
period between requisition and delivery 
at any point in the world to 10 days. 
Air Force and commercial carriers both 
must be prepared to operate at a va- 
riety of types of bases and with older 
aircraft as well as the proposed cargo 
jets. The sophisticated loading dock 
concept is considered ideal, but troop 
deliveries are likely to mean operations 
in and out of unprepared advanced 

A self-propelled cargo loader has been 
proposed as a vital unit in advanced 
base cargo terminals. It would be a 
mobile conveyer mounted on lifts and 
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would be capable of moving 40,000 lb. 
loads to either high deck or low deck 
aircraft. The conveyer would double as 
a treadwav for vehicles. End loading 
of aircraft is preferred by Air Force 
and all other experienced carriers. 
However, both commercial and military 
operators will have to adopt an evolu- 
tionary approach, beginning with 
equipment able to improve the opera- 
tion of current aircraft. 

There are permanent, semi-perma- 
nent and temporary MATS air freight 
terminals. A typical semi-permanent 
terminal might be found at a major 
airport in a foreign country where 
military or political circumstances 
could require sudden expansion or 
rapid abandonment. 

Expendable Terminals 

Temporary terminals are expendable 
and ordinarily arc at the end of the 
line for air cargo. This is the so-called 
airhead. It has no fixed facilities be- 
cause it must be set up where it is 
needed. Equipment for such bases must 
he air transportable, self-propelled and 
able to operate immediately on arrival 
at the airhead. Environmental differ- 
ences and varying distances between 
terminal and aircraft are being an- 
ticipated in Project 463L. 

Air Force already has asked industry 
for bids on several items in the mate- 
rials handling support system. About 
40 manufacturers are said to be inter- 
ested in making elements of the sys- 
tem. Proposals base been received on a 
standard rigid pallet with a lip at the 
edge to run under L-scction guide-rails 
in the aircraft floor. Pallets arc to be 9 
ft. long, 7 ft. wide and 2 in. thick. 
This is the first part of Project 463L to 
be funded. 

The next problem is the handling of 
cargo between terminal and aircraft. 
Airhead operations will require mobility 
of the equipment designed for this pur- 
pose. Tlie necessity of moving cargo 
from 300 ft. to 3 mi. between terminal 
and aircraft is likelv to survive for a 
while. 

Container Plans 

Douglas will recommend some level 
of containerization or unitization, but 
the economics of closed container ver- 
sus pallet needs further study in the 
light of air transport developments. 

Though dedicated to the flow of 
goods, the terminal must be able to 
provide temporary storage. It must be 
designed to a balance between free 
movement and the risk of congestion. 
Greater capacity for assembly and load- 
ing areas and greater versatility of 
equipment and personnel avert conges- 
tion but arc expensive unless detail en- 
gineering in the system is very good. 
Handling equipment of aircraft and 
terminals must be compatible despite 
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the variety of aircraft and terminals 
which will exist. Even the character- 
istics of foreign vehicles must be con- 

Makeup of a load must be controlled 
by the need to hold the center of gravity 
of the airplane within design limits. 
Procedures are needed to reconcile this 
necessity with item priorities and the 
order in which cargo will be off-loaded 
if there are two or more stops on the 
route. 

This can be done by preassembly 
of the cargo or by analog simulation. All 
cargo units should be in the proper 
order at the cargo dock or mobile loader 
when the airplane arrives. 

Data processing techniques for 463L 
are being prepared by International 


Business Machines Corp. experts who 
are determining what documents and 
machinable records must be associated 
with freight items and how they must 
be processed for efficient loading and 
shipping operations, marking and label- 
ing of freight to correspond with docu- 
mentation, means of coping with sched- 
ule alterations after cargo is already en 
route, etc. The Project 463L team is 
designing a common-user document 
with the features of 25 documents now 
in use and would standardize it in the 
hope of reducing paper work. 

Douglas officials believe packaging 
weight can be reduced by lowering en- 
vironmental protection standards, since 
USAF has adopted a policy of main- 
taining smaller inventories and elimi- 


Mobile Aerodynamic Test Stand 

Mobile test stand, developed by the Cornell Aeronautical Laboratory, Buffalo, N. Y., 
obtains aerodynamic data in rotorcraft and ducted fan experiments. A balance system 
atop the support tower measures lift, drag and side forces, and yawing, pitching and rolling 
moments at speeds to 60 mph. The platform supports full-scale prototypes or models 
having gross weights to 3,000 lb. and rotor diameters to 17 ft. Height is adjustable from 
40 in. to 10 ft. to test rotors both in and out of ground effect. Telemetered data is received 
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nating long-term cargo storage. 

Douglas analysts have found that if 
ground handling time of a large trans- 
port can be reduced from 6 hr. to 1 hr., 
aircraft utilization will double with a 
saving of SI, 260 per trip. Better meth- 
ods of handling cargo inside the air- 
plane offer one way to cut the time and 
cost of ground operations. Tire job 
would be cased considerably by reduc- 
ing the amount of friction which must 
be overcome to move cargo pallets the 
length of the airplane. Roller conveyor 
sections are being used and represent 
a considerable improvement over hand 
truck and manual methods, but Dou- 
glas is experimenting with a method 
which seems even more promising. 

It involves the creation of providing 
an air cushion under specially-con- 
structed pallets by puntping compressed 
air through floor vents. Tire company 
has named the development "Glide- 
Aire." To move a 3 ft. x 3 ft. pallet 
with an 1,125 lb. load on a flat, solid 
floor requires a force of 450 lb. Mov- 
ing it along roller conveyors requires 
only 14 lb. and Douglas claims that 
only 4 lb. is needed with “Glide-Aire.” 
The problem of getting cargo off the 
conveyor and getting the conveyor out 
of the airplane is eliminated. When 
cargo is in position, the air manifold 
can be turned off and cargo tied down 
in place. The floor vents arc closed by 
ball valves which arc opened by the 
pressure of the pallet. As the pallet 


moves off each ball, the valve closes to 
minimize loss of air. 

Air manifold pressures and flow rates 
are not high. For the 3 ft. x 3 ft. pallet 
bearing a load of 1,125 lb., flow rate is 
230 lb. per hr. at 10 psi. It can be 
supplied by a 6.5 hp. blower compressor. 
Air flow varies directly with the peri- 
meter of the pallet. The “Glide-Aire" 
technique also could be used in ter- 
minals. loading docks, truck beds, etc. 
In some cases it has been found feasible 
to pump air through the pallet rather 
than through the floor. Either way. the 
air cushion technique can be used with 
side loading or end loading aircraft. 

Cargo data processing system already 
operational at some MA'I S terminals 
will be fitted into the broader Project 
463L. In line with the evolutionary 
philosophy adopted for the project bv 
USAF. 463L will make the best pos- 
sible use of existing equipment in its 
present form or with modifications. 
This will include such items as con- 
veyor sections, fork lifts, trailers, 
winches, hoists, etc. Tire tools used in 
the system must be able to load any 
military cargo plane designed in the 

Among the modifications of existing 
equipment being recommended for 
463L is a reduction in the mast height 
of the 1,500 lb. fork lift to enable it 
to maneuver under the belly of a C-l 24 
and the aft door jamb of the C-l 33 
while carrying a loaded pallet. 
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Engines of Pan American World Airways’ Boeing 707 arc given a periodic check at the carrier’s $6 million Idlewild Airport main- 
tenance base at which the airline currently is overhauling six Pratt & Whitney JT4 turbojets each week. Carrier temporarily discon- 
tinued overhaul of JT3 engines at Idlewild to gain initial efficiency. 


PanAm, TWA Jet Maintenance Programs Grow 
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Engine crane (left) lifts turbojet from truck bed en route to overhaul shop. At right, mechanics conduct hot section inspection of JT3 
(foreground) and JT4 engines. First engine overhaul began on Oct. 28, 1959. Carrier eventually will overhaul turbojets of Panagra, a 
Pan American affiliate, at the Idlewild shop. 
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Trans World Airlines 707 gels a bath in carrier’s huge maintenance base at Mid-Continent International Airport, Kansas City. Mo. 
Ground school training also is carried out here (AW July 13, 1959, p. 46). 
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■ The VANGUARD'S payload has been boosted to 
37,000 lbs. before entering scheduled service— 8,000 
money-making pounds better than advertised. This still 
leaves 1,600 lbs. in hand for even more development, 
equipment changes, or for customers’ special needs. 

■ Ten years experience has made the VANGUARD 
something unique in aviation history— a plane with a 
dual personality. Carrying 139 passengers and 9,000 
lbs. of freight, the VANGUARD can turn around and 
make a handsome profit as a freighter, even when only 
30% of the seats are sold. Two huge cargo holds pro- 
vide three times the freight capacity of its closest 
rival, and freight handling was never easier with over 
four feet of working height and doors more than five 
feet wide. 


■ And the VANGUARD is fast. Recent route proving 
trials all over Europe have shown the VANGUARD to 
be faster than competitive jets on short hauls and only a 
matter of minutes slower on medium hauls of 1,000 miles 

■ Yet the difference in operating costs is startling — to 
say nothing of the VANGUARD’S operating flexibility 
which means built-in reliability of schedule. 

■ The VANGUARD’S direct costs are as low as 1 cent a 
seat mile at 900 miles, and 1 H cents at 300 miles. 

■ And, on top of this, there is now the income from 4 
tons of cargo which can still be carried even at 100% 
passenger loads. 

■ The VANGUARD can now carry 139 economy-class 
passengers plus over 9,000 lbs. freight. Without interme- 


diate refuelling, 100-passenger payloads can be carried 
over such important consecutive sectors as New York — 
Detroit — Chicago— St. Louis. 

■ Operators with profit in mind and air travel for all in 
view, will find the VANGUARD is more attractive than 

■ For further details and a cost analysis based on your 
operations, contact Christopher Clarkson, U.S. Repre- 
sentative, 10 Rockefeller Plaza, New York 20, N. Y. 


World's only 2nd generation jet-age airliner! 

Vanguard benefits greatly from the more than 2 million 
hours of worldwide in-the-air experience of 4 00 Viscounts 
. . . and there is no substitute for experience! 
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Radiation sniffer forward of the main gear and a ventral fin behind it arc visible on this Lockheed U-2 in Japan. 


Lockheed U-2 Research Aircraft Based in Japan 


Several versions of the Lockheed U-2 re- 
search aircraft nsed by National Aeronautics 
and Space Administration and other gov- 
ernment agencies for high-altitudc weather 
research, photo reconnaissance and radia- 
tion sampling studies arc shown during 
landings at bases in Japan. Design objcc- 

altitmlc performance possible within the 
shite of the art of the mid-1950s and little 
compromise was made with this goal. Hie 
U-2 can maintain level flight at much 
higher altitudes than current fighter air- 
craft which have set world records by zooni- 

This performance was obtained by using a 
sailplane-type wing, keeping structural 

a specially-designed high altitude version 
of the Pratt & Whitney J57 engine. Exam- 
ple of U-2 weight savings is the single main 

wings level during takeoff roll. 
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By Philip J. Klass 

Cincinnati— Gross comparison of the 
relative accuracies and operational ad- 
vantages of radio command and inertial 
guidance systems for intercontinental 
ballistic missiles was presented here by 
a representative of General Electric 
Co., the only firm that makes both 
types of guidance system. The occasion 
was the recent spring meeting here of 
the Institute of Radio Engineers and 
the American Rocket Society. 

At present, the error in inertial guid- 
ance systems is approximately twice 
that of radio-command systems, but by 
1965 inertial system accuracy is ex- 
pected to match today's radio-command 
guidance accuracy, GE's R. C. Bcrend- 
sen told the IRE-ARS conference. Dur- 
ing the five year period, however, the 
error in radio guidance should also be 
cut by the same factor, he estimated. 

Berendsen is manager of advanced 
projects for GE’s Ordnance Department 
which is building Polaris inertial sys- 
tems and tracking antennas for the 
Atlas radio-command system supplied by 
GE’s Defense Systems Department. 

Berendsen emphasized that his esti- 
mate of inertial system performance for 
an ICBM is extrapolated from data on 
intermediate range ballistic missiles in- 
asmuch as there had not been any in- 
ertially guided ICBM missions at the 
time his report was prepared. 
Non-Guidance Errors 

Although the radio-command system 
has a pronounced edge in guidance accu- 
racy, other sources of error in missile 
impact point must be considered and 
these in aggregate often equal or exceed 
errors due to guidance, Berendsen indi- 

Reprcsentativc of such nonguidance 
system errors are the following: 

• Winds and drag uncertainty during 
nose cone re-entry because of variations 
in atmospheric density, nose cone drag 
coefficient and/or winds aloft 

• Gravity and geodetic uncertainty aris- 
ing because earth’s exact shape and 
gravity field are not precisely known and 
because of inability to accurately corre- 
late relative locations of sites in different 
parts of the globe (AW Apr. 25. p. 28). 
These uncertainties, now on the order 
of 0.2 mi., should be reduced by a factor 
of 2:1 or more using satellites for 
geodetic measurements. 

• Cutoff uncertainty, particularly in 
sold-propellant motors, because of time 
lag between initiating cutoff and termi- 


nation of thrust. Use of low-thrust 
vernier engines for final cutoff cases the 
problem. 

• Initial alignment inaccuracy of mis- 
sile before launch will result in error 
of almost 0.2 mi. for each 10 sec. of 
arc of azimuth misalignment, based 
upon a 5,500-mi. missile range. 

• Target location uncertainty due to 
inadequate intelligence data may be 
largest of the errors, particularly in 
poorly mapped areas. 

Although accuracy is an important 
consideration, it is only one of the sev- 
eral factors that must be weighed in 
selecting ICBM guidance systems, 
which explains the current switch from 
radio-command to inertial systems. 
Some of the factors that have swung 
the pendulum toward inertial guidance 
include: 

• Vulnerability: Whereas an inertial 
system utilizes the same hardening that 
protects the missile itself, it is difficult 
to harden the antennas of radio-com- 
mand guidance systems. 

• Mobility: The large antenna struc- 
tures and/or number of antennas re- 
quired for radio-command systems make 
them less adaptable to mobile missile 
launching platforms, an important con- 
sideration in view of present trend to- 
ward mobility. 

• Salvo capability: Whereas an inertial 
system imposes no limitations on the 
number of ICBMs that can be fired si- 
multaneously, each radio-command in- 
stallation can only handle one, or at 
most several, simultaneous launches. 
This is an important consideration, par- 


ticularly for quick-reaction type missiles 
such as the Minutcman. 

• Flexibility: Although early inertial 
systems were not designed to permit a 
rapid change of assigned target prior to 
launch, newer systems match the flexi- 
bility of radio-command guidance in 
this respect. 

Radio-Command Advantages 

Radio-command guidance has several 
advantages, however, in addition to its 
greater accuracy. These include the fol- 
lowing: 

• Damage assessment: Because the 

radio-command system tracks the ICBM 
to cutoff and could track it beyond this 
point, it can predict where the missile 
will strike and thus aid strategic plan- 
ners in determining whether additional 
missiles should be fired at important 
targets. Inertially-guidcd ICBMs do 
not provide this feature, unless data 
is telemetered back from the missile 
during flight or a separate missile track- 
ing facility is employed, and the latter 
would impose the same difficult prob- 
lems of hardening as a radio-command 

• Reliability: Because the missile-borne 
portion of a radio-command system is 
considerably less complex than inertial 
guidance and because greater redun- 
dancy can be used in ground-based por- 
tions of the system, radio-command sys- 
tem reliability logically can be expected 
to be superior. However, both may be 
at entirely acceptable levels. 

The question of which of the two 
systems is the least costly cannot be 
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helps put the USAF Titan ICBM into space 

The selection of Styroflex® air dielectric cable for use in the missile 
field was based on its superior electrical properties, uniformity, rugged 
physical qualities, long lengths that can be pulled up a tower without 
splicing and the elimination of radiation always present in braided 
coaxial cables. ■ Already proven in scores of applications, including 
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answered without an extensive study of 
the specific enemy targets and planned 
missile installations. For a widely dis- 
persed missile like Minuteman. inertial 
systems may have the edge. But against 
a” hardened' enemy target where 25 or 
more lower-accuracv missiles may be re- 
quired to assure the target destruction 
that could be accomplished by several 
higher-accuracv missiles, radio-command 
might have the advantage. 

Space Probes 

For space probe applications, Bercnd- 
sen predicts that radio-command guid- 
ance will be the dominant technique 
used at least until larger boosters have 
been developed to permit the carrying 
of larger payloads. However, he does 
concede that for certain space missions, 
where the vehicle goes below the hori- 
zon before the guided portion of flight 
ends, radio-command systems encounter 
difficulties. For sophisticated space mis- 
sions. such as planetary landings, mid- 
course guidance appears necessary to 
provide the required accuracy. This will 
be performed primarily by vehicle- 
borne optical guidance, probably em- 
ploying an inertial system for stabilizing 
the optical trackers’. Berendsen, there- 
fore, sees radio-command and inertial 
systems as partners, rather than com- 
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► Cooling Electronic Gear— A study of , 
cooling techniques to improve the effec- 
tiveness of ground-basedSur Force elec- 
tronic equipment has been initiated by 
Battelle Memorial Institute for Air Re- 
search and Development Command’s 
Rome Air Development Center. As 
part of the one-year study, Battelle will 
look into high-speed centrifugal com- 
pressors, thermoelectric or Peltier cool- 
ing. and the Stirling and azeotropic 
cycles. The research organization will 
seek new cooling techniques and ex- 
pects to confer with other organizations 
which are working on advanced cooling 
techniques. 

► Thermoelectric Cooling Program 
Grows-Battellc Memorial Institute's 
joint industry-sponsored thermoelectric 
cooling research program which is seek- 
ing materials and techniques for Peltier 
cooling now numbers 28 companies in- 
cluding Bendix Aviation, Martin. Lock- 
heed and United Aircraft. 

► Space Environmental Test Facility- 
Need for extensive testing of airborne 
camera and reconnaissance systems is to 
be met with an environmental test lab- 


oratory next to Fairchild Camera & In- 
strument Corp.’s Defense Products' 
plant in Syosset, N. Y. The SI, 400, 000 
facility will include a large altitude 
chamber which the company says will 
be capable of testing complete systems 
at altitudes up to one million feet and 
under temperatures between minus 100 
and plus 200F and subjected to humidi- 
ties up to 95%. 

► New Infrared Award Pending— Bids 
for a Wright Air Development Divi- 
sion contract covering infrared lenses 
and new pressing techniques have been 
evaluated in Dayton and a 5250,000 
award is expected shortly. 

► Call For Globe-Corn Papers— Pros- 
pective authors for the Fourth Global 
Communications Symposium, Aug. 
1-5, to be held at the Statler-Hilton 
Hotel in Washington, should submit 
abstracts by May 16. Mail abstracts 
to: Ralph L. Clark, c/o Office of Di- 
rector of Defense Research and Engi- 
neering, The Pentagon, Washington 
25, D. C. 

► Liquid-State Semiconductors— Materi- 
als which retain semiconducting elec- 
tronic properties in the liquid phase are 
attracting interest at Stanford Research 
Institute and General Electric Co. 


Thermal conductivity, it is anticipated, 
may be lower in the liquid than in the 
solid state and this would boost the 
semiconductor's figure of merit— pos- 
sibly make it useful in thermoelectrij; 
power generation at elevated tempera- 
tures. Results thus far are not con- 

► More Micro Module Money— Army 
Signal Corps has awarded an 58 million 
contract to Radio Corp. of America for 
continued development of the Army- 
RCA Micro Module program. Com- 
bined with two previous contracts, this 
brings total invested bv the Armv in the 
Micro Module Program to 515,388,938. 

► Solar Cell Efficiencies Climb-Hoff- 
man Electronics is now offering silicon 
solar cells with 13% minimum effi- 
ciency guaranteed. Cells with 14% 
efficiency are also in production and 
available on sample quantity basis. Only 
a few weeks ago. Nobel prize winner 
William Shockley told the American 
Physical Society that 50% improvement 
in solar batteries may be possible with 
better fabrication methods. Relative 
inefficiency of solar batteries, Shockley 
said, arises from unknown and uncon- 
trolled recombination centers which ab- 
sorb much of the current generated by 
sunlight. 


► Micro-energy switch— Philco has come 
up with a germanium switching transis- 
tor (max. 100C rating) which can oper- 
ate at lower power levels than com- 
parable devices, the company says, be- 
cause of reduced internal capacities, 
made possible with its light etching 
techniques, and optimized static charac- 
teristics for low collector voltages and 
currents. First units to be offered will 
be packaged in TO-9 cases and will 
have specified gain bandwidth products 
greater than 125 me. at one volt collec- 
tor voltage and one mil collector cur- 
rent. Devices packaged in smaller 
TO-1 8 case will be out in design quan- 
ties in 60 davs, and in smaller Philco 
sealed package (AW Apr. 11, p. 94) 
later this year. 

► Nuvistor Tetrode — Developmental 
models of RCA's nuvistor (AW Apr. 6, 
1959, p. 59) small-signal tetrode are 
being made available on a limited sam- 
pling basis. The nuvistor tetrode RCA 
says is one third the size of conven- 
tional RF amplifier tetrodes. Beam 
power nuvistors arc in development 
too. and arc expected to be half the 
size of comparable beam power tubes. 

► Signed on the Dotted Line-Major 
contract awards recently announced by 
avionics manufacturers include: 


• General Electric Co., Light Military 
Electronics Department, will study and 
develop electrostatic latent image pho- 
tography as part of a 5900,000 award 
from Wright Air Development Divi- 
sion. Electrostatic latent image pho- 
tography is described as a marriage of 
General Electric's thermoplastic re- 
cording techniques (AW Jan. 18 p. 87) 
and Air Force interest in using image 
forming characteristics of solid-state 
photosensitive layers. In this applica- 
tion, a photo-sensitive belt will be run 
through a conventional aerial camera 
and an electrostatic image will be made 
of the subject. This image will then be 
“frozen by the thermoplastic method 
of RF heating, deformation bv the 
charges, and freezing of the deforma- 
tions by cooling. 

• Packard Bell Electronics Corp. will 
deliver UIIF radio sets to the Navy un- 
der a 51,250,000 contract from the 
Bureau of Naval Weapons. 

• General Electric, Heavy Military Elec- 
tronics Department, will produce high- 
power multi-beam search radars AN/ 
FPS-7 under a 53,500,000 contract 
from Air Materiel Command in Rome. 

• Sperry Gyroscope Co., will continue 
its work on Polaris submarines with 
58,817,022 contract for the design and 
manufacture of navigational systems 
and 510,868,269 for field engineering. 



Reflecting the tremendous growth of Philco's computer business, this huge 
new ultra-modern plant is devoted exclusively to research, engineering, 
manufacturing and marketing of Philco Electronic Data Processing Systems. 
Comprising nearly a quarter-million square feet of floor space, it is head- 
quarters for a staff of more than 1200 electronic scientists, engineers and 
skilled technicians. Fully-equipped with the most advanced research, 
testing and production facilities; manned by the leading scientific skills in 
the industry; it is the nation’s outstanding computer plant. This new 
Computer Center will enable Philco to keep pace with the rapidly expanding 
demands of industry, government and science for the Philco 2000 Large- 
scale Data Processing System. You are cordially invited to visit the new 
Philco Computer Center and see the Philco 2000 in operation. 


Computer engineers and scientists a 
investigate the advancement opportu 
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Space Signal System Uses Sun’s Energy 


Pasadena, Calif.— Details of an experi- 
mental optical space communications 
system which will use the sun’s radiant 
energy as an intelligence carrier arc be- 
ing revealed here this week. 

The system, known as solar com- 
munications system (SOCOM), is in 
development at Electro-Optical Sys- 
tems, Inc,, with Air Force backing 
under a $467,234 contract from the 
Wright Air Development Division 
(AW Jan. 4. p. 1 5). 

Preliminary calculations for SOCOM 
have been completed and work on the 
breadboard model of the system is about 
to get under way. 

Electro-Optic-al is one of a number of 
companies interested in the exploratory’ 
field of optical space communications 
(AW Dec. H, p. S7 and Feb. 22, p. 
63), which is attracting Air Force at- 
tention. 

Earlier this year, the General Pre- 
cision Laboratory Division of General 


Precision, Inc., was selected by Rome 
Air Development Center from a sizable 
group of bidders to study communica- 
tions techniques in the near infrared 
and ultraviolet regions. 

For lack of funds, WADD has tem- 
porarily delayed the award of another 
contract, which was expected earlier 
this year, for an infrared communica- 

Distinct Advantages 

Optical wavelengths appear to offer 
several distinct advantages for com- 
munications in space where atmospheric 
absorption and scattering will be nil. 
Among these advantages are long dis- 
tance transmission, relative invulner- 
ability' to jamming by a potential ad- 
versary, and the security guaranteed by 
the narrow beams of optical radiation. 
Besides these advantages, F.lectro-Opti- 

• Reduced weight and power of an op- 


tical system compared with a radio fre- 
quency system. 

• Superior reliability promised by the 
absence of high-power electronic gear. 

• High signal-to-noisc ratios possible in 

Exclusive of controls, the optical 
transmitter for SOCOM will weigh 
about 30 or 40 lb., and draw 10 to 15 

These figures, the company says, 
arc based on laboratory calculations for 
an experimental system which is some- 
what more complex than a final unit. 
Signal-to-noise ratios of 10 arc antici- 
pated for systems capable of communi- 
cating at 10 million mi. and using an- 
tennas with one square meter areas and 
bandwidths of 10 cps. A factor of 10 
boost in these ratios would be possible 
if the photocathodc of the detector were 
cooled to reduce thermal emission or if 
large, lightweight optics were employed. 

SOCOM may be used in a variety of 



BLOCK DIAGRAMS of the transmitter (right) and receiver (left) for the solar communications system which is being developed by Elec- 
tro-Optical Systems for the Air Force. 
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FREE WHEELING 

. . . fur kontrolle des satellitenverhaltens 


A single reaction sphere— electrically suspended— is 
the Bendix free wheel concept for space vehicle 
attitude control. Conceived to use the space environ- 
ment to advantage, the free wheel concept eliminates 
the reliability problems of conventional reaction 
wheel bearings. Three stator windings placed in 
orthogonal planes are energized to generate control 
torques around any axis of the rotor (and any axis 
of the space vehicle by reaction). 

Free from bearing vibration and gyroscopic cross- 
coupling, the free wheel provides a unique capability 


for precision attitude control of orbiting scientific and 
military observatories. 

This project is part of the over-all Bendix space- 
systems development program which includes satellite 
communication, satellite navigation, radiation- 
resistant electronics, magnetohydrodynamics, plasma 
shock tubes, and infrared reconnaissance. 

Opportunities are open to better engineers and 
scientists interested in participating in advanced 
space programs in an ideal scientific climate. Write 
today for complete information. 


Bendix Systems Division 













MEMO TO ROBERT: 



1 in receipt of your recent letter in which you say in part: 


Sp0~ou K sd£/nJ-’ /m JL cb ^CUCl/L 

j6o> AcGi ^cvJLL cirJL co^ 
^Up t IcnnJL cJL-JLxsL. cu M^b o^Mm^ JUL JL ^xub 

IkbvtrtkAj' O^xJL ^s6bi^ yQxdzuOJb o^r/C^Xx, o/Uriu^xJL asrufL t AjuhJsu cJi ^^CotUL. 

xcp -/luduAsU;. cL sZartQJL crnjJ&su yS-ildh 

U/b ^^ccdb Uy (UroJjij ^L&iOAJL MJlsndL> S>nJL -/Lorrdb 

-^yruftX, yxUXZatMj • 


Your new set of pictures is on the way. Robert, I hope that as you 
grow older and become a young man you will keep your interest in 
helicopters and aviation in general. When you and the boys of your 
generation take over the responsibility of running our great country, 
I hope you will find it strong and prosperous. Our National Defense 
effort right now is dedicated to that purpose, and with boys like you 
who are willing to fight for what is right, we know that our country 
will be in safe hands in the future. 



/(AM AN 

IS 

PART 

OF 

THE 

PLAN 


Sincerely, 


space communication applications. 
Vehicle-to-vehicle, vehicle-to-space sta- 
tion. space station-to-vehicle or even 
vchicle-to-earth communications under 
favorable atmospheric conditions are all 
possibilities. Electro-Optical is suggest- 
ing a chain of SOCOM systems prop- 
erly situated throughout the solar 
system and maintaining continuous con- 
tact with one another. Such an arrange- 
ment might also solve thorny acquisi- 
tion problems posed by the use of 
extremely narrow beam systems. 

In the SOCOM system, the sun's rays, 
which coyer the spectrum from the far 
infrared to the near ultraviolet, are col- 
lected by a mirror antenna system and 
funneled through an intensity modu- 
lator for coding, and subsequently re- 
radiated through a second mirror system 
toward a distant receiver. At the re- 
ceiving end. the coded solar radiation 
is picked up by another mirror antenna, 
detected by a photo-multiplier, fed to 
signal processing equipment and finally 

Cassegrainian arrays (double mirrors 
with one focusing light back through 
a hole in the center of the first! which 
permit collection of solar radiation from 
any angle. Sun tracking needed to ac- 
quire the light source for the transmit- 
ter can be handled by radiation tracking 
transducers developed here bv Electro- 
Optical (AW Sept. 21. p. 79). These 
solid-state transducers arc said to be 
capable of resolving the angular posi- 
tion of a radiation source to better than 
0.1 sec. of arc and silicon versions arc 
sensitive from 1 micron in the visible 
region to 1.1 microns in the near 

Hie second Cassegrainian array, 
which is effectively the transmitting an- 
tenna. acts as an optical universal joint 
enabling the transmitter to pick up car- 
rier radiation from one direction and in- 
dependently aim it in another direction. 
This transmitter antenna can supply 
55 db. more gain than an isotropic 
source, according to Electro-Optical cn- 

The receiver antenna can either be a 
Cassegrainian system with the detector 
located behind the primary mirror or 
a parabolic collector with the detector 
mounted at the focus. 

A number of different modulation 
schemes ranging from the Kerr. Earra- 
day and Pockels effects to stress optics, 
ultrasonics and electromechanical 
modulators are reported under con- 
sideration. The final modulator will 
be capable of radiating away any energy 
absorbed from the beam, tfius avoiding 
the ill effects of overheating. 

As for detectors, Electro-Optical en- 
gineers prefer photomultipliers because 
of their low internal noise, high quan- 
tum efficiency over the solar wave- 
lengths, and noise-free amplification. 


I he remainder of the signal-processing 
equipment will be conventional and 
fixed by whatever modulation technique 
is finally selected. 

The company is proposing a “field 
test" of the SOCOM system in space 
within two years so that the concept 
and the equipment can be fully evalu- 
ated. 


NEW AVIONIC 
PRODUCTS 


Component’s & Devices 

• Shift register element in epoxy-encap- 
sulated package which contains a com- 
plete one-bit shift register circuit and 
occupies A cu. in. volume is available 
with pin terminations for printed cir- 
cuit mounting. These elements, called 



Microbits, operate from d.c. to 250 kc. 
at up to 100% duty cycle over —55 
to 100C ranges. Elements require less 
than 150 mw. peak power to advance 
a signal state from stage to stage. Mag- 
netics Research Co., Inc., 255 Grove 
St., White Plains, N. Y. 



• Infrared source, Model PE 521-6, 
provides adjustable source of infrared 
radiation for calibrating the seeking 
head of infrared guided missiles and 
other infrared sensitive missiles in the 
200 to 600C range when used with 
Model PE 521-5 temperature control- 
ler. Model measures 3 in. in length, 
31 in. high. Pcrkin-Elmer Corp., Nor- 
walk, Conn. 

• Static inverter, 90-watt, single-phase 
unit suitable for any application requir- 
ing high 400 cps. output, particularly 





utd&i 


USING REVOLUTIONARY 
NEW RADAR PRINCIPLE 

The SF Model 722 Fault Finder presents a 
' ' aable approach to the solving of 

ing cable fault problems. It has 
rially valuable in the aviation, 
id marine industries, 
ar principle is used which obso- 
method. With the radar principle, line con- 
accurately°defines the fault whether shotted! 
lance from the instrument to the fault. 

Model 722 is simple to operate and has a 
minimum of controls. An accuracy of 2% in 
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At 10 miles per minute 
“almost” reliable won't do 

That’s why the largest airlines rely on 
SYLVANIA GOLD BRAND TUBES in 
communications, control and navigation gear 

SYLVANIA GOLD BRAND TUBES are built to take the demanding 
operation required in modern jet aircraft and still perform reliably. 
The popular Sylvania GB-5654, as an example, proves its dependability 
daily as an amplifier in aircraft communications receivers. 

Gold Brand Tubes are disciplined to take impact shock tests of up to 
750 g. fatigue tests for 96 hours at 2.5 g. and multiple life tests of 500 
to 1000 hours. They undergo a multitude of stringent tests, including 
ability to withstand high degrees of vibration and thermal shock. 

* Nothing is overlooked to give you the most 
reliable tube product available for the spe- 
cialized needs of today’s aircraft. 

Specify Gold Brand Tubes-rugged, reliable 
AND readily available from your local 
Sylvania Industrial Tube Distributor. Ask 
him for the "Gold Brand Reliable Tubes" 
booklet. Or. write Electronic Tubes Divi- 
sion, Sylvania Electric Products Inc., Dept. 
103-5, 1100 Main Street, Buffalo, N. Y. 

SYLVANIA 

Sutoidiay of GENERAL TELEPHONE I ELECTRONICS 




ideal for delivering power to mechani- 
cal telemetering commutators or to 
gvros. Inverter weighs 3i lb., will per- 
form over — 65F to 180F range, has 
70% efficiency, holds output frequency 
to within 3% and has ±2% no-load to 
full-load voltage regulation. Kinetics 
Corp., -110 South Cedros, Solatia 
Beach, Calif. 



• Rate gyro. Type M-100, provides con- 
stant damping without heaters and is 
said to do the work of a standard 2-lb. 
gyro in many applications. Gyro weighs 
6 oz., is 2|- in. long and provides con- 
stant damping from — 65F to plus 
2501'. M l n n ca pol i s-H oney well Regu- 
lator Co.. 40 Life St., Boston 3 5, Mass. 



• Connectors, 500L series, are 48 and 
63 contact rack-and-panel connectors. 
The 63 contact connector has 59 size 
20 snap-in contacts and four size 16 
contacts while the 48 contact con- 
nector has 43 size 20 and five size 16 
snap-in contacts and two standard 
RG58/U coaxial contacts. Snap-in con- 
tacts are designed to meet MIL-C- 
26636 specs. Consolidated Electrody- 
namics Corp.. 360 Sierra Madre Villa, 
Pasadena, Calif. 
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First partially-powered Polaris test vehicle underwater firing at San Clemente. Calif.. (AW Mar. 14. p. 37) was considered successful 
when Aerojet first stage engine ignited in flight, pushing the vehicle 2,000 ft. high and about a half mile in the 5 sec. powered phase. 
Second stage engine remained inert and most propellant in the first stage also was inert, leaving enough for the 5 sec. run. Missile was 


Polaris Makes First Underwater-to-lgnition Flight 

/ 


AVIATION WEEK, 


2, 1960 


169 







HC JET ACNITERS APPROVED FOR EASTERN'S ELECTRA JEI FLEET 

Silky smooth— and so invitingly comfortable. But routine for Eastern Air Lines' Lockheed 
Electras as they wing their way to northern cities and southern resort areas. Eastern 
engineers always insist on performance and reliability, too. The mighty Allison Turbo- 
prop engines in Eastern's Electra fleet are sparked by AC Jet ACniters. They deliver the 
kind of performance and reliability that goes with AC's long series of pioneering firsts 
in the field of aircraft spark plugs— and over 15 years of experience in the jet ignition field. 


Eastern Air Lines has only one standard for 
engine parts: The very best. That's why Eastern 
installs only AC Aircraft Spark Plugs in their 
DC-7B fleet and other prop-driven air liners. 

Eastern has proved to itself, through extensive test- 
ing, that AC Spark Plugs continually deliver top 
performance. No wonder AC aircraft plugs are 
Eastern's first choice. Make them your choice, too! 

AC SPARK PLUG ^ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


AC presents the Art Carney 
NBC -TV, May 6 





Aircraft 

Care 

JET 

ACNITERS 


BUSINESS FLYING 



Putzer Develops New Elster Version 


Bonn, Germany— First six models of 
the Elstcr-B Magpie two-seat, single- 
engine sport plane, latest version of 
(lie Putzer Elster series, have been de- 
livered to sport groups of the German 
Luftwaffe. 

The plane, manufactured by Alfons 
Piitzer K.G. Elugzcugbau at Bonn, was 
introduced about two and one-half years 
ago. German Air Ministry certification 
of the Elster-B was granted last August. 

The braced high-wing, all-wood mono- 
plane has been designed for sport and 

In addition, because of its slow-speed 
flight characteristics, it is suitable for 
towing gliders as well as for pilot in- 
struction in the technique for towing 

?l 'The Elster is a development of the 
Motorraab, a powered version of the 
standard Piitzer Doppelraab sailplane. 
Piitzer produced the Motorraab bv fit- 
ting a 50 hp. modified Volkswagen auto- 
mobile engine and a tricycle landing 
gear to the glider’s airframe. 

Elster Powerplant 

A 65 hp. Porsche 678/1 engine 
pow'ered the Elster prototype. Power- 
plant of the Elstcr-B is a Continental 
C90-12F engine rated at 95 hp. at 
2.650 rpm. 

It drives a wooden, two-blade, fixed- 
pitch airscrew made by Hoffmann of 
Rosenheim, Germany. 

With a gross weight of 1,540 lb., 
power loading is 16.2 lb./hp. and w'ing 
loading 7.95 lb./sq.ft. 

The single-spar wings have a stream- 
lined metal bracing strut on each side 



COCKPIT is fitted with dual controls. Plexiglas windows afford good visibility. 


and the internal structure is built on a 
leading-edge torsion box. 

Fuselage is a plywood inonocoquc 
structure. The enclosed cabin is sound- 
proofed and fitted with dual controls. 
It provides accommodation for the pilot 
and one passenger side-by-side. The 
upward-hinged doors-onc on either side 
—allow easy entrance or exit. Plexiglas 
window's afford a good all-round view 
and a large baggage compartment be- 
hind the passenger seats also is pro- 
vided. 

The u'irc-braced, monoplane type tail 
unit has a stabilizer made of plywood. 
Elevator is braced by steel-tube, the 


Elster-B Specifications 

Weights: 

Empty weight ... 
Gross weight .... 

1.012 lb. 

1,540 lb. 

"’span"’"'. 

Length 

43.36 ft. 

23.28 ft. 



Wing loading .... 

8.2 psf. 

Power loading 

16.2 lb./hp. 
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over-200-mph utility at practical cost 

Five passengers, plus baggage, plus full IFR equipment, plus 144 gallons of fuel with a range of more 
than 1,000 miles at over-200 mph cruise — that’s the utility you get in the Piper Aztec . . . largest, fastest, 
newest airplane to join the Piper fleet of business airplanes. Already selected by the U.S. Navy 

to meet its requirements for an economical utility transport aircraft, the Aztec is meeting enthusiastic 
acceptance by professional pilots, for its superb all-around performance and load carrying ability — and by 
private owners, for its extreme ease of handling and low cost. Priced at only $49,500, completely 

equipped* except for radio, the Aztec is the only over-200 mph twin-engine airplane selling for under 
$50,000, yet it carries a bigger load, does a better job than any other aircraft in its class. Before you settle 
on any twin-engine airplane, be sure to evaluate the Aztec. It offers a complete new dimension in twin- 
engine utility at practical cost. See your Piper dealer 
dw 'avMu^i^^-tu r ^H tat bemn 0 r wr ‘ te * or Aztec brochure, Dept. S-W. 
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Elster-B Performance 


93 mph. 

Maximum speed 


Limit speed . . . 


Stalling speed . . 


Takeoff distance o 


obstruction and 

at 1,540 lb. 

gross weight . . 


Landing distance 


mately) 


Speed for best ra 


and descent . . 


Best rate of climb 

720 ft. /min. 


16.400 ft. 


ng speed . . 280 mi. 

Fuel 

16.9 gal. 


rudder and fin is of wooden construc- 

Nosc wheel of the rigid, tricycle-type 
landing gear is controlled from the 
pilot’s seat and can be locked for take- 
off and landing. 

The simple design of the Elster, its 
economic operation and easy mainte- 
nance are all features aimed at making 
it suitable for do-it-yourself kits for 
amateur construction. 

Standard Equipment 

Standard equipment includes the air- 
speed indicator, altimeter, variometer, 
compass, tachometer, oil pressure, oil 
temperature and fuel gages, two pairs 
of seat-belts, one first-aid kit and a set 
of mechanic’s tools. 

When used for towing gliders, stand- 
ard equipment includes a cylinder head 
temperature gauge, a glider-hook attach- 
ment and a rear view mirror. 

Provision is made for radio equip- 
ment as optional equipment, but may 
only be fitted on condition that the 
manufacturer supervises the installation. 

Price of the standard Elster with a 65 
hp. Porsche engine is about 55,744. 
The Elster-B model with a 95 hp. Con- 
tinental C90-12F engine costs approx- 
imately $6,232. 

PRIVATE LINES 

Four-engine Lockheed JetStar has 
been sold by Lockheed Aircraft Corp. 
to the Essen, Germany, firm of Fried.- 
Krupp, manufacturers of ships, loco- 
motives, steel structures and other 
products. Krupp will take delivery of 
the plane, powered by four Pratt & 
Whitney JT12 turbojets of 3,000-lb. 
thrust each, in March, 1961. Executive 
jet will carry eight passengers and two 
crewmen. Sale marks the entry of the 
JetStar on the European continent. 

Among corporate customers who 
have ordered 11 Allison turboprop 
conversions of the Convairliner are 


Ford Motor Co., Union Oil Co., Hum- 
ble Oil Co., Allison and AC Spark 
Plug Divisions of General Motors. Con- 
version has been approved by Federal 
Aviation Agency under the supple- 
mental type certification SA 4-1100 at 
maximum gross takeoff weight of 53.200 
lb. at a minimum field length of 4.180 
ft., compared with FAA-certificated 
takeoff weight of 47.000 lb. on a 4,650- 
ft. minimum runway for the piston- 
powered Convair 340. 

Heliport design department has been 
set up by Rader and Associates, Miami, 
Fla., consulting firm. Earle M. Rader 
said the group will make a continuing 


study of VTOL design developments, 
as well as municipal and federal regula- 
tions, to develop a criteria for ideal 
ground conditions. 

Aeroflot has reduced rates for aerial 
spraying, dusting and seeding up to 
25% to promote use of its agricultural 
aviation services and increase the utili- 
zation of its fleet. New tariffs include 
schedule of charges for helicopters, 
which Aeroflot reports will be "widely 
introduced into agricultural work this 
year." Last year Russian agricultural 
aircraft processed more than 49 million 
acres, some 5 million acres more than 
during the previous year. 



This Is A Bogus Part! 


. . . most shop inspectors would 
accept it as genuine. It looks the 
same. And it carries the anchor 
stamp of a famous manufacturer. 
In fact, we are fairly certain that 
parts similar to this one are used 
in engines flying today. 

But — Airwork inspectors use 
more than ordinary care to make 
sure you get only genuine parts. 
They spotted this as a reworked 
part . . . different enough from 
the genuine article to cause an 
engine failure. 

Airwork sells and uses only 
genuine Pratt & Whitney Air- 
craft parts . . . and inspects the 
parts of your incoming engine to 
make sure somebody hasn’t short 
changed you with a bogus part 


on maintenance ... or a previous 
overhaul. 

The difference between a 
genuine part, with all the stamina 
and service-ability the manu- 
facturer can develop— and a 
dangerous bogus part is some- 
times so hard to spot that only 
a distributor with close factory 
connections has the training to 
spot the true from the false. 

That’s one more good reason 
to have your engines overhauled 
by Airwork. You are sure of 
getting genuine parts, careful 
craftsmanship and the pains- 
taking protection of our eagle- 
eyed Airwork inspectors. Call or 
write our nearest branch office 
for details. 
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WEATHER-WISE 

JET STREAMS... 

High Velocity Winds Speed Long-Range Jet Flights 



EXTRATROPICAL 

TROPOPAUSE 


Alaska 


Canada 



Mobil 


MOBILJET FUELS ■ MOBILOIL 
MOBILGAS AIRCRAFT 


MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, New 






VERSATILE METAL 
FABRICATION matching the needs of space-age industries 


If it’s metal-working engineering or design . . if it's metal fabrication . . let Youngstown’s Continental-Emsco 
Division bid on it! C-E’s creative R&D and engineering teams are ready to tackle your toughest problems. 
Batteries of modern milling, boring, turning and gear-cutting machinery, manned by highly skilled and 
experienced personnel, stand ready to transform your plans into structures of steel, special alloys or 
aluminum. A C-E job at our Houston facilities will be engineered, designed, developed and manufactured 
at one fully integrated plant . . over 77 acres . . 336,505 square feet under roof. Plant qualified for 
MIL-Q-9858 quality control. Write, wire or call today for faster deliveries . . higher quality . . lower costs. 



CONTINENTAL-EMSCO company 
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Rising Costs Delay Jet Transport Profits 

By William H. Gregory 

Manufacturers of U. S. turbine trans- 
ports are hoping 1960 will finally sec 
these airplanes begin to make some re- 
turn on investment, but factors of 
higher than projected costs and com- 
petitive pressures still make the process 
a long and uncertain one. 

Boeing late last year reached the stage 
where the sales price of Boeing 707 was 
beginning to exceed what it cost to 
build. But Boeing's President William 
M. Allen pointed out that reaching an 
over-all breakeven point is moving 
farther down scale. Partly this is be- 
cause of the prospect of new, unfore- 
seen research and development costs to 
meet performance competition. 

Douglas hopes to begin delivering 
"profit” airplanes before the first half 
of this year but unexpected research and 
development costs are adding a measure 
of uncertainty. Other manufacturers 
arc facing similar problems. 

Substantial costs were expected when 
manufacturers decided to go ahead with 
their projects, but these elements 
tended to confound the estimates: 

• Versionitis. Unlike a military pro- 
gram, where production airplanes gen- 
erally are standard, manufacturers found 
airlines wanted a great many detail vari- 
ations in cabin configuration, cockpit 


not necessarily mean price shaving. It 
may have resulted in not fully pricing 
variations from standard, or in accept- 
ing used aircraft in trade-ins. or in 
carrrying part of the financing for some 
customers. There have been two rounds 
of ‘‘basic airplane" price increases, the 
latest revealed last week by Boeing 
(4-6%) and Douglas (5%). Convair 
raised 880 prices 5200,000 a year ago, 
now is quoting the 880 at 153.6-S3.8 
million, the 600 at 54.3 million. Boe- 
ing and Douglas run S5-S6 million. 
Convair. which has been stressing its 
lower prices, plans no increase now. 

• The development problems. These 
ranged from producing reversers and 
suppressors, estimated by some sources 
as costing Boeing and Douglas at least 
SI 5 million each, to fixes such as that 
Lockheed made in changing 
of attack of the Electra engim 
to reduce cabin noise and vibration. 
Douglas is making various modifications 
to the DC-8, such as leading edge slots 
on the wing and wingtip extensions. 

• Rate of orders. In at least some cases. 

WRITE-OFF against a specific number of airplanes in Douglas practice concentrates charges orders did not follow the time pattern 
in a shorter time period, shows full extent of costs sooner. market estimates indicated. Convair, 





AIRPLANE NUMBERS 



layout, insulation, interior trim etc. As U.S. manufacturers— Boeing, Douglas, 
a result learning curves— and thus pro- Lockheed and Convair-eompeting 
duction costs-tended to fall slower than more or less directly for domestic trunk 

military programs indicated. line and international orders and 

• Competitive demands. Willi four against foreign manufacturers also, pres- 
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United Opens New Jet Engine Overhaul Center 

United Air Lines’ jet engine overhaul building at San Francisco will service engines for the company’s DC-8 and Boeing 720 aircraft. 
At peak capacity the new center will be able to overhaul five jet engines per 16-hr. day in "assembly line” operation. 


for example, found orders for its 
medium range jet did not materialize 
as fast as expected. Lockheed got fewer 
orders for Electras in 1959 than fore- 

As of the end of 1959, the breakdown 
of deliveries and charges against earn- 
ings for the five U.S. manufacturers 
building turbine transports: 



(Total deliveries through the first 
quarter 1960 are Boeing, 105; Convair, 
1; Douglas, 40; Fairchild, 75, and Lock- 
heed, 138.) 

This total for all five to the end of 
1959 is about $600 million before taxes. 
This should not be confused with total 
costs which are probably on the order 
of SI. 5 billion for the same period. 
Tire S600 million figure represents re- 
search and development costs plus the 
loss on each airplane delivered— nei- 
ther of which are covered by the sales 
price received for the airplane. 
Qualified Loss 

Use of the term "loss” must be quali- 
fied, since the ultimate goal is the re- 
covery of these expenses over the full 
production run. 

Though all companies follow the gen- 
eral accounting precept of not valuing 
inventory in excess of its sales price 
value— and this applies to any product 
—how this precept is applied varies 
enough to produce notable differences, 
as in the case of Douglas. 

In general these expenses arc broken 

• Inventory write-down. Since pricing 
to the customer is based on volume pro- 
duction, early deliveries of production 
airplanes will be at a loss on an inven- 


tory basis alone. Thus the production 
cost of these early airplanes is written 
down to the realized sales price, and this 
difference between the actual sales price 
is referred to as inventory write-down. 
As the learning curve drops, sales price 
will begin to exceed inventory cost and 
later aircraft will be delivered at a profit 
on an inventory basis. 

• Research and development charges 
that include all the initial engineering, 
prototypes in some cases, certification 
costs, and perhaps some tooling used in 
preproduction work. Generally referred 
to as write-offs, these are charged against 
income as incurred. 

• Inventory costs, that is the actual 
charges in material and labor for build- 
ing a production airplane, sales and ad- 
ministrative costs, plant overhead, etc. 
Engineering Costs 

Engineering costs may fall into R&D 
or inventory depending on company 
policy, or perhaps are divided into each 
by date when certification takes place. 

Douglas has shown the most pro- 
found effect of these charges, though its 
1959 over-all deficit of 533 million was 
also the result to some extent to declin- 
ing military volume. 

Douglas charges off all provisional 
losses against a selected group of initial 
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airplanes. In the case of the DC-8, the 
first 20 airplanes were projected orig- 
inally to be loss aircraft, but this num- 
ber was subsequently increased as costs 
rose to where it is now estimated at 70 
(AW Apr. 25. p. 30). 

Effect of the Douglas method is to 
concentrate the total in a narrower time 
span but also to produce airplanes show- 
ing a profit on an inventory basis 

R&D Costs 

Broken down for 1959, Douglas 
charged off S36.3 million for R&D and 

551.5 million in inventory write-downs 
for the DC-8 for a total of SS7.8 mil- 
lion. Total charges for the program 
through 1959 of S236.7 million break- 
down into SI 57.2 million R&D and 

579.5 million in inventory write-downs. 

Douglas includes the cost of four 

experimental airplanes— the first of the 
four versions of the DC-8 (J57 and 
J75-powered domestic airplanes and 
J75 and Conway-powered overwater 
airplanes)— in R&D charges. Only tool- 
ing costs allocated to these four aircraft 
arc included in R&D charges, but cer- 
tification costs and certain indirect costs 
arc also included. 

Boeing and the other manufacturers 
to varying degrees follow a different 
practice in handling inventory write- 
downs which spreads them over a longer 
period of time in proportion to comple- 
tion of total inventory costs. 

In the case of Boeing, the policy is 
to base these write-downs on a block of 
airplanes, generally sold airplanes but 
with the exception permitted of includ- 
ing airplanes in production but unsold. 

Boeing divides 707 costs into inven- 
tory and non-inventory, the latter cor- 
responding generally to R&D costs. 

tributing directly to the physical iden- 
tity of the end item. Such costs would 
include certification flight tests, R&D 
on such items as reversers and sup- 
pressors and certain administrative and 
plant overhead costs. Unlike Douglas. 
Boeing would consider all tooling as di- 
rectly contributing to inventory and 
make no distinction for experimental 
aircraft. Non-inventory costs are writ- 
ten off directly against earnings as in- 

Inventory Charges 


The inventory charges, where the 
most noticeable differences occur, can 
be shown using these hypothetical fig- 
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Thus the annual report for the hypo- 
thetical year in question would show 
total commercial charges against earn- 
ings of S90 million, broken down into 
580 million R&D and 510 million in- 
ventory write-down. These write-downs 
are computed as incurred and posted at 
each monthly book closing. 

As more airplanes are sold, inventory 
write-downs are then recomputed, pro- 
ducing what becomes a write-down re- 
versal. A table showing how this oper- 



Aviation Stocks- 
lst Quarter 

How aviation stocks-inanufacturing and 

during the first quarter of 1960 compared 
with transportation and industrial stocks 

Securities and Exchange Commission figures. 
Composite category includes all classes of 
industry. Note steep decline of airlines 


ates, and how it would be carried down 
to a profit and loss statement follows: 



Profit and Loss 

Ihus in 1958, the inventory write- 
down in effect assumes there will be no 
more orders and the expected total 
loss of 530 million is written down pro- 
portionately (60 '7 of 530 million or 
SI 8 million) against income. Sales and 
cost of s;ilcs in the profit and loss state- 
ment would represent deliveries and 
costs actually incurred for them. (If the 
profit and loss statement represented 
over-all company operations, this would 
mean a deficit for the year, but nor- 
mally these charges would be covered 
by income from other sources.) 

The following year, with more air- 
planes sold, a new inventory write-down 
is computed for the whole program 
totaling 520 million. On a proportional 
basis, this is 51 5 million. Since SIS mil- 
lion was charged off the year before 
and the new results show a total write- 
down of only 515 million, the company 
in effect recovers the difference, or S3 
million. 

By the third year, the program is 
showing a S20 million inventory profit 
and the inventory costs are 100% com- 
pleted. On a delivery basis, the pro- 
gram is showing a S20 million profit. 
With the additional sales, and result- 
ing inventory profit, the company now 
also recovers the remaining 515 million 
of its initial write-down and carries the 
total figure— 535 million— down to earn- 

Both the Boeing and Douglas meth- 
ods may seem to resemble a bookkeep- 
ing checker game, but like all systems, 
are fundamentally designed to avoid 
counting unhatched chickens. The 
Douglas system is the more conservative 
in that it states total, not proportional, 
losses to be expected in the shortest 
practicable time, and takes into account 
more remote but not entirely impossible 
catastrophes such as wholesale cancella- 
tions. Some accountants, on the other 
hand, feci this unduly penalizes the 
stockholder bv over-penalizing earnings 
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working 

The sphere represents perfection in many ways to the designer 
of inertial instruments. It ean be decoupled completely from 
torques due to external magnetic , electric, and gravitational 
fields. It has perfect symmetry, can be formed to extreme accu- 
racy by simple machine processes. It is the primary clement 
of Honeywell's electrically suspended gyro. 

Fundamental ideas are the basis for continued advances 
in inertial sensors and systems. Honeywell engineers have 
a primary concern for developing new systems through 
applications of just such ideas. A consistent pattern of 
Honeywell investment in research and development facil- 


ities and programs encourages ideas and their application, 
and is an important factor in Honeywell's continuing growth 
and reputation. 

Typical of the results are electrically suspended naviga- 
tion gyros, adaptive flight control systems, and guidance 
and control for space vehicles. Sergeant, Thor, Atlas, Titan, 
Polaris, F-104, B-58, WS 117L, Scout, Mercury . . . Honey- 
well equipment is on all of these and many more. 

Current expansion has created openings for senior and 
junior engineers and scientists in these and similar programs. 
Your inquiry will get prompt and confidential attention. 


living 

Most Honeywell engineers and their families live in or 
around Minneapolis— a city of 22 lakes and 153 parks. 
This is good, healthful living— and it’s fun. A twenty minute 
drive along elm-shaded streets and you're home . . . with 
more time to enjoy the family and the outdoors throughout 
the four seasons. 

There is time for hunting, fishing, golfing, swimming— 
and in winter, skating, skiing, ice fishing and sleighriding. 
Then there is Laker basketball. Big Ten football. Or you 
may prefer theatre, opera, symphony or museums. 

Schools in staff and facilities are among the nation's 


best. There are six colleges in the Twin Cities, including 
the University of Minnesota only 2 miles away from Aero. 

This is part of the living that Honeywell engineers and 
their families enjoy. 

For information on career opportunities, write Bruce D. Wood, 
Dept. G1SA, Aeronautical Division, 14 S3 Stinson Blvd., 
Minneapolis IS, Minn. 

Honeywell 
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one year with resulting over-recovery 
likely the next. 

Convair differs from Boeing in that 
its inventory write-downs arc made on 
the basis of reasonably estimated orders 
for its S80/600 aircraft though the pro- 
portional method is used. If estimates 
arc borne out by events, this is the 
least painful method for company and 
stockholder. But Convair's annual re- 
port points out the difficulties of mak- 
ing such estimates and the competitive 
pressures existing in the market. 

Fairchild's practices have undergone 
changes since the start of the F-27 pro- 
gram. Originally it charged off costs 
proportionally as Boeing docs on the 
basis of orders. When Fairchild’s man- 
agement changed, the policy was 
changed to write-off losses in full, rather 
than in proportion to expenditures com- 
pleted, and this added 59.5 million to 
F-27 write-offs that had already 
amounted to S19.5 million under the 
former system for the vear. 

No write-downs were made in 1959. 
since they were cleaned up the year be- 
fore. but Fairchild has released 15 air- 
planes for production this year for 
which no firm orders are in hand. If 
orders do not materialize as expected, 
some further write-downs may be re- 
quired this year. 

Lockheed’s practice presents still fur- 
ther variation in detail. To compute its 
inventory write-down it uses a total 
sales price based on firm orders in hand 
for the year in question. 

During 1959. Lockheed had allo- 
cated the inventory costs of each Elcc- 
tra to delivered airplanes on the basis 
of a reasonable estimate of the orders 
expected to be on hand at year-end, 
which would eliminate write-down re- 
versals as orders were received during 
the year. 

After mid-year, Lockheed decided 
that no more orders were likely to be 
received and charged-off the total in- 
ventory loss it estimated would result 


on the basis of orders in hand, rather 
than waiting until year-end. This was 
done to avoid presenting stockholders 
with an unexpectedly large write-down 
that had not been indicated in any re- 
ports earlier in the year. 

Some uncertainty in costs is implicit 
in all these methods since at any one 
time until the program is completed 
total costs arc made up of known costs 
for work already completed and esti- 
mated costs to complete airplanes in 
carious stages of production. 

New versions and various degrees 
of tailoring obviously can upset the 
learning curve and as a result increase 

Boeing's Allen pointed out another 
complication stemming from this. 
Spread between recurring production 


cost and selling price is different for 
each Boeing 707 model. Effect of 
new orders on Boeing's earnings will 
vary with models. Breakeven points arc 
different for each one. 

Breakeven point am mam cither 
break even on an inventory basis— which 
Allen said Boeing had reached— or on a 
total expense basis that none of the 
manufacturers have so far. Some pro- 
grams, such as Boeing's Stratoeruiser. 
never reach either. 

Facing uncertainties in military sales 
and tough competition in very expen- 
sive transport programs, manufacturers 
arc taking a restrained tone in com- 
ments on the future of commercial pro- 

Financial Briefs 

North American Aviation reported 
sales increased but profits declined dur- 
ing the first half of its 1960 fiscal year 
compared with last tear. The six-month 
figures: 1960 sales, 5497,993,560: 1959 
sales, 5476,742,614: 1960 profits, $11.- 
626,000: 1959 profits, 513,240,000. 
Backlog as of Mar. 31 was S637.3S1.- 
460 compared with 5662,000,000 at the 
start of the fiscal year. 

Cessna Aircraft first half sales in- 
creased 7% to 556.314.000, including 
a 30% increase in commercial aircraft 
sales to 530,609,000. Profits were 
54,232,000 or 51.31 a share compared 
with 53,870,000 or SI .20 a share for the 
same period last year. Cessna Presi- 
dent Dwanc L. Wallace said reception 
of the new Model 210 had been "ex- 
ceptional.” 



Second Heliport Planned for New York 


New heliport to be built by the Port of New York Authority (AW Apr. 4, p. 134) on the 
East River just above the Batten will make possible direct helicopter service between 
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Chance Vought Aircraft, Missile 
Sales Drop; Improvement Seen 


Dallas, Tex.— Sales of 562,557.198 
and net income of 5883,162, or 74 cents 
per share, were reported by Chance 
Vought Aircraft, Inc., for the quarter 
ended Mar. 31, compared with 566,- 
295.732 and 51,506.023, or 51.24 per 
share, respectively for the same period 
last vear. 


temperature, to develop electronic 
equipment for use in orbiting vehicles. 
• Range Systems Division operating 
with "several millions of dollars in 
contracts" is surveying the European 
market for application of its services. As 
of Apr. 15, this division's tracking serv- 
ice in Hawaii has received and reduced 
data covering 1.350 orbiting passes of 
the Discoverer VII satellite for National 
quarter, showing a decline of 514 mil- Aeronautics and Space Administration. 


n scheduled deliveries of Crusader 
fighters from the same quarter a year 
ago. Vought Industries. Inc., the com- 
pany's mobile homes subsidiary, showed 
«iles for the quarter of 510,349.483. 
Severe winter weather in many of the 
mobile homes market areas lias been 
responsible for curtailment of deliver- 
ies in this period. Orders and deliv- 
eries in April point to a normally im- 
proved second quarter for this opera- 
tion, Chance Vought officials note. 

Breakdown of divisional activities in- 
clude these highlights: 

• Aeronautics Division has been 
awarded several research contracts by 
Navy for anti-submarine warfare stud- 
ies, covering a two-pfonged approach 
to this field, including ascertainment 
of knowledge of the underwater world 
to better understand the problems, op- 
timizing the current state of the art of 
equipment and techniques and develop- 
ment of a sonobuoy. The division ex- 
pects that its sonobuoy will lead to a 
''good' production volume on this item 
and also plans to compete on other parts 
of the detection svstem tied to the sono- 


s Research Divis 




Chance Vought 
building the research operation to a 
high level, currently employing some 
20 scientists in this division, and ex- 
pects to acquire a director this year to 
head this work. New research laboratory 
is operating a 100-lew., 2-in.-diameter 

• Astronautics Division has delivered all 
four Scout research rockets in the 
original contract and is expecting a 
letter of intent for further vehicles for 
approximately double the initial award. 
Division is optimistic that it will be 
named later this year to an assignment 
the Boeing Dyna-Soar, covering 


the 




of this vehicle. Astronautics also is 
studying acquisition of a new 10-ft.- 
diameter environmental test chamber, 
costing approximately S 300,000, which 
would provide an atmospheric vacuum of 
1 /10,000th mm. of mercury and — 320F 
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taxes and payments on preferred divi- 
dends being 53,897,000, or 99 cents per 
share of common stock. This compares 
with sales of 542,731,000 and earnings 
of 52,983,000 for the same period last 
year, which included combined sales 
and earnings of Texas Instruments and 
Metals & Controls Corp., Attleboro, 
Mass., acquired in April, 1959. Texas 
Instruments' first quarter sales alone in 
1959 totaled S29.993.000 and earnings 
after taxes of S2.4 million. 

Acquisitions 
And Mergers 

Electronic Energy Conversion Corp., 
New York, has acquired a majority stock 
interest (82%) in Bchlman Engineer- 
ing Co., Los Angeles, and its subsidiary. 
Custom Magnetics, Inc. H. L. Bchlman 
will continue as president of the latter 
firms, according to Dr. Victor Wouk, 
president of Electronic Energy. 

Varian Associates, Palo Alto, Calif., 
will acquire complete ownership of 
Semicon Associates through an ex- 
change of common stock. Semicon will 
become part of Varian's Microwave 
Tube Group. Dr. O. G. Koppius, 
Semicon's founder, will continue as its 


At Texas Instruments, sales for 1960 
should range between 5240 million and 
5250 million with net earnings be- 
tween 517,750,000 and 518,750,000, 
stockholders were told in Dallas, by 
President P. E. Haggerty. 

He indiaited that this high level 
would be attained by the company 
despite signs that markets this year 
now do not appear to be as strong as 
had been forecast last year and at the 
beginning of 1960. Sales for 1959 
totaled SI 93,2 13,000 and earnings were 
SI 4,143,000. 

Sales for the first quarter of 1960 
reached 556.198,000, an all-time high 
for this period, with earnings after chief executive officer. 

Seaboard & Western Had 1959 Loss 


New York— Seaboard and Western 
Airlines showed a net loss of 53,814.- 
295 in 1959 because of a drop in tran- 
sitory business as wet leases and char- 
ters and because of a tough competitive 
procurement climate in military airlift 
contracts. 

Scheduled freight and mail revenues 
almost doubled during the vear— rising 
from 55.270,171 to 51 0,301. 440-which 
was noted as significant progress toward 
Seaboard’s long range objectives by its 
president, Raymond A. Norden. 
Revenue Decline 

Total revenues declined, however, 
from 521,546,176 in 1958 to 519,947,- 
260, and the net loss was a large in- 
crease over the 195S deficit of S321.614. 
Operating expenses increased from 
S23, 458.695 to S24.619.169. 

Seaboard is technically in default on 
working capital and net worth require- 
ments of certain bank loans and on 
some phases of contracts to purchase 
five Canadair CL-44s. but both the 
bank and manufacturer have indicated 
they plan no action now to attempt to 
force collections. Seaboard said it is 
discussing new financing and is opti- 
mistic about obtaining it. 

Seaboard has deposited 52,354,256 in 


cash for the CL-44s and 5i% notes 
totaling 54,045,591, due in monthly 
installments from June, 1961, to May, 
1966. It failed to make an additional 
aish deposit of 5200.507 due in July. 
1959, for spare Rolls-Royce Tyne en- 
gines, and this remained unpaid as of 
mid-April. 

This item, plus various secured and 
unsecured notes to banks and suppliers 
totaling S5.019.704, added to salaries 
and accounts payable, gave Seaboard 
vear-end current 'liabilities of SS.380,- 
'417. 

Since Seaboard’s current assets totaled 
S3.230.519, this gave the airline a work- 
ing capital deficit of 55,149,898 and 
created the need for new financing. 
Seaboard's net worth at the end of 
1958 of 57,897.503 declined to $4,091.- 
293 as the result of the S3 million 
operating net loss. 

Credit insurance premiums on the 
CL-44 order of S83 5,650 were paid by 
Seaboard. They were listed as a de- 
ferred charge to be amortized over the 
five year term of equipment trust cer- 
tificates to be issued in 1961 to pay the 
balance of the CL-44 purchase price. 
Cash payments of S2, 575,843 will be 
due in 1961 on or before delivery of 
the aircraft, and the balance due of 
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• The only airline increases were addi- 
tion of 10,000 shares of New York Air- 
wavs common and 5108,000 of Pan 
American convertible debentures. Ma- 

12, 5(H) “shares °of TlarqualX'corp" 
7,000 shares each of Collins Radio and 
Lockheed and 5,000 shares of Douglas. 
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We promise you a reply by telephone c 


3 within 48 hours after receipt of your inquiry! 


new openings 
in space age 
electronic projects 


Hughes Engineering Division offers experienced graduate 
engineers and physicists a choice from nearly 100 openings 
on Hughes projects which include: 

Digital Computer for Polaris Guidance 
Infrared Applications for ICBM Surveillance 
Space Ferry 

Satellite Communications 
Pulsed Doppler Radar for Anti-Submarine Warfare 
Advanced Air-To-Air Missiles 
Automatic Check-Out Equipment 
Space Radiation Measurement and Detection 
Training and experience should be applicable to the research, 
development, design and testing of advanced electronic 
equipment for use in space vehicles and supersonic military 
aircraft: in solid state physics, nuclear electronics, industrial 
dynamics, and related areas. 


Use of the following form will, we hope, reduce to a minimum 
the inconvenience of submitting an employment inquiry, yet 
will still permit us to give you a reasonably definitive reply. 
Please airmail resume to: 

Mr. Robert A. Martin, Supervisor, Scientific Employment 
HUGHES ENGINEERING DIVISION 

Culver City 17, California 


HUGHES 


DIVISION 


wing types of assignments: 


| | RESEARCH 

| | PROTOTYPE DESIGN 

| | SYSTEMS ANALYSIS 

□ 

| | DEVELOPMENT 

( | ADVANCED 

1 1 TECHNICAL PLANNING 

| | SYSTEMS DESIGN 

□ 

lave had professional exper 

ience In the following specif 

Ic areas: 


1 1 CIRCUIT ANALYSIS 

1 | AND DESIGN 

| | STRESS ANALYSIS 

| | R-F CIRCUITS 

□ 

| | DIGITAL COMPUTERS 

1 1 INDUSTRIAL 

| | DYNAMICS 

| | RELIABILITY 

□ 

| | GUIDANCE DEVICES 

| | INFRARED 

| | INERTIAL GUIDANCE 

□ 

| | MICROWAVES 

| | SYSTEMS ANALYSIS 

| | INSTRUMENTATION 

□ 


WHO'S WHERE 

(Continued from page 23) 

Changes 

Jack Gilbert, supervisor-proposal engineer- 
ing, United Aircraft Corp.'s Norden Divi- 
sion Laboratories Department, White Plains, 
N. Y. 

Richard J. Kuri, national sales manager- 
printed circuits, U. S. Engineering Co., a 
division of Litton Industries, Van Nuys, 
Calif. 

Robert B. MacKenzie, director of mar- 


et.ng, t 


ra-Schrtx 


r Contrc 


) Maryland Mines Corp., Glendale, 
Calif. 

Robert R. Pintar, in charge of the newly 
formed Research Croup, Systems Division 
of Beckman Instruments, Inc., Anaheim, 
Calif. 

Roy Smelt, chief scientist, Lockheed 
Missiles and Space Division, Sunnyvale, 
Calif. Daniel J. Gribbon succeeds Mr. Smelt 
as manager of the division’s Satellite Sys- 
tems organization. Other Satellite Systems 
appointments: Don J. Murphy, director 
of operations; Fred O'Grccn. assistant 

viser to the manager; Rogert W. Pearson, 
head of modification and checkout and the 
Santa Cruz test base satellite operations. 

Col. Ralph M. Jerome, appointed to 
the newly-created post of chief of staff for 
air, Minnesota Air National Guard, Duluth, 

T. N. Duncan, manufacturing manager, 
Aero Hydraulics Division of Vickers. Inc., 
Detroit, Mich. 

The Advanced Projects Laboratories, 
Hughes Aircraft Co., Culver City, Calif., has 
announced the appointment of the fol- 
lowing laboratory managers: Dr. R. L. Rod- 
erick, ballistic missile and ballistic missile 
defense systems; J. W. Ludwig, space sys- 
tems; Leonard Mautner, special systems; 
R. K. Ausboume, tactical missile systems; 
Dr. L. J. Money, tactical aircraft systems. 

Arthur S. Pawling, factory manager, and 
E. R. Harrall, director of product quality 
and reliability, Friez Instrument Division of 
Bendix Aviation Corp., Baltimore, Md. 

Howard T. Sterling, chief engineer, Epsco 
Worcester (Mass.) Division of Epsco, Inc. 

Peter L, Lindlcy, manager of technical 
services, Endevco Corp., Pasadena, Calif. 
Also: John Haggerty, special products engi- 
neer; Howard C. Wheeler, supervisor, cali- 
bration and test department. 

Dr. Samuel B. Batdorf, manager of prod- 
uct planning. Range Systems Operations, 
Aeronutronic, a division of Ford Motor 
Co., Newport Beach, Calif. Also: Richard 
T. Barrett, manager of systems marketing, 
range systems operations and Kenneth A. 
Dunn, manager of administration. 

Hugh Jacobson, manager, Systems Sales, 
Burbank (Calif.) Branch of Librascopc Di- 
vision of General Precision, Inc. 

Jack H. Frailey, executive assistant to the 
general manager, Itek Corp,, Boston, Mass. 

Dr. Donald H. Garbaccio and Dr. T. G. 
O. Berg have joined the Technical Staff of 
National Engineering Science Co., Pasadena, 



• Advanced hydrogen systems being developed by The Garrett Corpora- 
tion solve the problem of keeping men alive and equipment operating for 
long periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing 

Divisions are dealing with challenging problems in fast-moving fields. 

Diversification of effort and vigorous leadership have made Garrett the 

world’s largest manufacturer of aircraft components and systems and a 

leader in specialized missile and spacecraft systems. 

Excellent positions are avaUable /or qualified men with MS., Ph.D. and Sc.D. 
degrees lor work in these areas: 

• Environmental Control Systems — Pioneer, leading developer and supplier 
of air conditioning and pressurization systems for commercial and military 
aircraft, and life support systems for satellites and space vehicles. 

• Aircraft Flight and Electronic Systems— Largest supplier of airborne 
centralized flight data systems; also working with other electronic controls 
and instruments including missile and submarine applications. 

• Missile Systems- Largest supplier of accessory power units, AiResearch 
is also working with hydraulic, hot gas and hydrogen systems for missiles, 
liquid and gas cryogenic valves and controls for ground support. 

• Cas Turbine Engines — World’s largest producer of small gas turbine 
engines, with more than 9000 delivered in the 30-850 hp class. Studies 
include industrial and nuclear applications. 

Immediate openings exist for 
MANUFACTURING ENGINEERS 
to work with product design engineers on all aspects of 
production including forming, machining, assembly, mate- 
rial processing, operating standards and manufacturing 
feasibility of products in the above fields. 



Send resume to: Mb. T. E. Watson 

COR PORATION 

AiResearch Manufacturing Divisions 


Los Angeles 45, California • Phoenix, Arizona 
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EMPLOYMENT OPPORTUNITIES 


analytical, 

systems, 

components 

engineers 

CHECK THESE OPENINGS 
IN FLIGHT CONTROLS WITH 
HONEYWELL AERONAUTICAL 

Honeywell introduced the first 
successful electronic autopilot in 
1941— the C-l of World War II. 
Since, we have produced more flight 
control systems than any other com- 
pany and have developed concepts 
in flight controls that are now 
standard in this field. Today, most 
top aircraft and missiles are equip- 
ped with Honeywell flight controls. 
Honeywell’s Flight Control Systems 
Group has expanded steadily and 
now has openings for the following: 
ANALYTICAL ENGINEERS— must be 
capable of simulating (mathe- 
matically on paper or computers) 
characteristics and problems in 
missiles and aircraft control, 
stability, and control systems. 
Should have good math back- 
grounds with analog computer 
experience. 

SYSTEMS ENGINEERS— should be 
capable of interpreting analyti- 
cal results into navigation, guid- 
ance, or flight control systems. 
Should be electrical engineers 
experienced in systems — ideally, 
with experience in flight control 
in the aviation industry. 
COMPONENTS ENGINEERS— should 
be electronics men with empha- 
sis on transistor circuitry. Will 
be responsible for designing com- 
ponents which go into the sys- 
tem. Must have circuitry design 
experience. 

To discuss these or other openings, 
write Mr. Bruce D. Wood, Dept, 
613G, Aeronautical Division, 11,33 
SlinsonBlvd., Minneapolis 13, Minn. 


Honeywell 

To explore professional opportunities 
in other Honeywell operations coast 
to coast, send your application in con- 
fidence to H. K. Eckstrom, Minne- 
apolis 8, Minnesota. 



FUTURISM 

in 

contemporary 

R&D 

Radical departures from traditional 
forms of scientific investigation are 
the keynote of Republic Aviation's 
forward-looking programs in space 

flight.' In an^nriromLntThat re- 
gards with skepticism the seeming 
validity of conventional conclusions, 
engineers and scientists seek below- 
the-surface solutions of problems... 
bypassing the superficial. 

Expanding the scope and depth of 
present programs is Republic's 
recently completed *14 million 
Research and Development Center. 
Extensive facilities here are an in- 
most perplexing problems. 




digital 

computer 

designers 

The Crosley Division of Avco 
Corporation has openings for elec- 
tronic engineers with from two to 
ten years’ experience for unusually 
responsible positions involving digi- 
tal computer and data processing 
equipment design. 

At Crosley, all projects offer engi- 
neers of talent and capability un- 
limited challenge and definite 
authority. An alert, aggressive man- 
agement team provides maximum 
support and backing to each of the 
outstanding professional teams work- 
ing on the frontiers of data process- 
ing for industrial systems. 

Now is your opportunity to grow 
your own career in this new and 
exciting field. Experienced personnel 
can choose: 

• transistorized circuit design 

• digital systems design 

• logic design 

For complete information, write or 
call: 

Mr. P. B. Olney 
Manager of Scientific and , 
Administrative Personnel 
Department W-510 
Crosley Division 
Avco Corporation 
1329 Arlington Street 
Cincinnati 25, Ohio 
Phone: Kirby 1-6600. 

Avco/ 

/Crosley 
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To the engineer seeking 

A CHALLENGE EVERY DAY 
A FLORIDA VACATION EVERY WEEKEND 


PRATT & WHITNEY AIRCRAFT ... the 

leader in liquid hydrogen rocket pro- 
pulsion . . . has career openings at its 

Center where the advanced Centaur 
rocket engine program is being car- 
ried on. The Center also offers en- 
gineering opportunities in progressive, 
refined turbojet power plants. 

THESE STIMULATING projects are sup- 
ported by the very best tools — a 
complete on-site test complex, auto- 

WRITE TODAY: Send 
surate with ability 
Address James Mor 


matic data recording, full computer 
systems, the latest in instrumentation. 
WORK IN FLORIDA, where the living 
is easy. The West Palm Beach area 
and ocean front offer surf bathing, 
wonderful boating, fishing, golf and 

ADD to this the stability that goes with 
working for the company that has been 
foremost in flight propulsion for many 
years. It's an opportunity combination 
worthy of your consideration. 


your resume with salary requirements. Positions commen- 
and experience. All replies will be held in strict confidence, 
ton, Technical Rep., Dept. E> 



PRATT & WHITNEY AIRCRAFT 

FLORIDA RESEARCH AND DEVELOPMENT CENTER 
DIVISION OF UNITED AIRCRAFT CORPORATION 
WEST PALM BEACH, FLORIDA 
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LETTERS 


Ike’s Classmate 

In a recent article re Thomas G. Lan- 
phicr, Jr. (AW Apr. 11. p. 127), you refer 
to Mr. Lanphicr as "son of a West Point 
classmate of President Eisenhower.” 

The statement just quoted is incorrect. 
Lanphier, Sr., was in the West Point Class 
of 1914 and definitely not a classmate of 
the President. For your information 
President Eisenhower graduated in 1915. 

In view of the foregoing, I respectfully 
request that you correct the error in an 

Tam writing to you since the Secretary, 
Class of 1915, United States Military 


t. Sec., Class of 1915, U.S.M.A. 
(Aviation Week amends its statement 
to note that Thomas Lanphier, Sr., at- 
tended West Point three of the four years 

Ed.) 

Pilot Age Limit 

Both Mr. Bose, whose letter appeared in 
the Feb. 29 issue of Aviation Week (p. 
102), and Mr. Hightower, whose letter ap- 
pears in the Mar. 28 issue (p. 118), admit 
that they are not pilots and present no 
evidence that they have studied the avnil- 


thcrcforc, present a view based on nothing 
but ignorance and its consort — prejudice. It 
is possible that pilots should be retired at 

indicate what age this should be. 

Relatively few people have made a study 
of this question. Dr. Ross McFarland of 
Harvard is one of them. He concludes 
that an arbitrary age limit should not be- 
set. I have seen no evidence presented, 
from a source more qualified than Dr. 
McFarland, refuting his conclusion. 
Laymen such as Hightower and Bose 
igme that physical attrib”*~ — *’•* — 


r needs of a safe pilot. The 


i- lo kee 


i. Week welcomes the opinions 
tiers on llie issues raised in the 
•s editorial columns. Address 
the Editor. Aviation Week. 
12nd St., New York 36. N. Y. 

,der 500 words and 


that physical capacities usually start deteri- 
orating from the mid 20s on. Mr. High- 
tower has a perfect right to avoid flying 
with old pilots if he wishes, but he pro- 
duces no evidence to indicate the pilot 
he does ride with will be as safe. He seems 
to take the position that his life is more 
valuable than the pilots. If ALPA ever 
criticized the FAA for not instituting regu- 
lations before evidence existed to indicate 
the need, then ALPA was wrong. No re- 
strictive regulation should be passed prior 

The senior pilots have been flying the 
most accident prone aircraft for many 
years and have an enviable record. That 
record should not be ignored without defi- 


of writers will' be withheld on request. 
call that ALPA’s demands for higher pay 
were based on the need of "fast reflexes." 
The point is that there are physical and 
flight tests given frequently to determine 
the ability and reflexes of pilots of any 
age. To sav that these tests cannot deter- 


f this 




i the . 


pass these tests, but the few that do are 
safer pilots than most of the younger 

reduces the over all safety and is not in the 
public interest (although the public may 
believe it is). Mr. Hightower admits the 
railroads has enviable safety records, yet 
alleges that most railroad fatalities occur 
due to old engineers. There is no evidence 

more fatal accidents than arc younger en- 
gineers. The federal government does not 
impose an age limit on railroad engineers. 

The onlv thing clear about the issue is 
that prejudice rather than facts has insti- 
gated the age limit. Laymen who have not 
made an honest attempt to study the prob- 
lem have onlv ignorance and prejudice on 
which to base an opinion. I would like to 
ask either of these gentlemen if they have 
studied the evidence. Have tliev read the 
entire FAA presentation? Have they 
read the entire ALPA rebuttal? Have they 
read the work entitled "Human Factors in 
Air Transportation" by McFarland? Or 
the conclusions of Dr. Wayne Dennis? Or 
"A Survey of the Effects of Stress on the 
Performance of Pilots" by O'Kellv and 
Matheny? Or other similar studies? 

It is unfair to come to conclusions with- 
out some study of the subject and both 
sides of a controversy, particularly when 
these opinions are to be published. Avia- 

letters of Mr. Bose and Mr. Hightower sup- 
porting the age limit. From Aviation 
Week editorials on the subject is evident 
that Aviation Week also supports the age 
limit. In the interest of fair play, I expect 
to see either this letter or one taking a 
similar position published in Aviation- 
Week. If you are unable to publish this 
letter, I would like you to forward the en- 
closed copies to Mr. Hightower and Mr. 
Bose as I do not have their addresses. 

Ernest G. Marquis 

Chief Pilot 

Cluctt, Peabodv & Co., Inc. 

White Plains, ft. Y. 

(Aviation Week has taken no editorial 
position on airline pilot age limitation regu- 
lations. Letters published on this page 
represent the opinions of their authors, not 
of Aviation Week.— E d.) 


Third Party 

In the “FAA Leadership" letter recently 
published (AW Apr. 11, p. 142). Capt. 
Richwine has afforded the followers of the 
long-standing govemmcnt-airlinc debate 
some interesting reading and a fesv facts. 

As on one other occasion, I would like 
to further interject the opinion of the third 
party: namely, those who sit in the seats 
of the airplanes flown by Capt. Richwine 
and regulated by Mr. Quesada. Grant at 
the outset that our participation for prac- 
tical transportation purposes leads us to 
follow and observe the industry problems, 
and that we do in fact have enough col- 
lective intelligence to absorb and evaluate 
the professional problems at issue. Assum- 
ing this grant, 1 should like to comment 
on the captain's letter in direct reply. 

Starting at the top, Mr. Qucsada's ef- 
forts have not gone unrecognized by a 
cross-section of publications other than 
Aviation Week. The fact of the many 
governmental activities now directed toward 

in truth as having been originated solely 
to avert right now "one of the worst safety 
records in the history of commercial avia- 
tion," no more than' Mr. Quesada can be 
implied as representative of the cause. As 
a point in case, could such government 
activity have ensured us two months ago 
against the current problems on that fine 
Elcctra airplane? 

Agreed that the FAA has firmed up in 
its many testimonies a "hackneyed hand- 
ful" of pilot inattentions, recognized by all 
concerned as to their frequenev and impact 
on total safe flights accomplished as being 
almost not worth a second thought. This is 
understood by your osvn passengers as never 
happening with you and represents ar 


!. We 




that your feet are always on the rudder 
pedals and not the radar console. But if 
the FAA hadn't told you, would you know 
about the clown whose feet are not-and 
if you did. would you fly with him? 

In summation, both FAA and ALPA 
have a fine record of capability and ac- 
complishment. At this point in time, your 
passengers sincerely believe that today's 
ALPA man is the sharpest type that ever 
sat in a left or right hand seat, and we 
prove it to you every year by flying on 
your airplanes in increasing numbers. On 
the other hand, we clearly see Mr. Quesada 

binatioii of these two confidence factors 
would be the ultimate that could be offered 
the people you arc both striving to pro- 
tect. This is a time for reasonableness, the 
one item that both your groups of mutual 
background seem to be ignoring. The cur- 
rent and impending jet age requires as much 
understanding on the ground as in the cock- 
pit, and it would appear that Mr. Quesada 
should reference his instruments more often 
and Capt. Richwine should write fewer 
letters. Edward T. Sherman 

Elmhurst, N. Y. 
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250,000. 


RESISTOFLEX 

STANDARD 



THE PULSE THAT RAISED THE INDUSTRY STANDARD 
250,000 Impulse Cycles instead of 100,000 for 3,000 PSI 

Minimum standards for 3,000 psi hydraulic hose are set at 250,000 impulse cycles by 
Resistoflex — 2'A times the usual industry standard of 100,000 cycles. Even today, Resistoflex 
is the only manufacturer that offers this guarantee of superior performance in all sizes of 
hose from -4 to -12 at all temperature ranges up to 400°F. Fluoroflex*-T hose assemblies 
— “Teflon® at its best” — provide maximum safety and dependability with complete assur- 
ance of trouble-free operation for high performance hydraulic systems. 

*Fluoroflex is a Resistoflex trademark , reg. U. S. Pat. Off. 

* Teflon is DuPont's trademark for TFE fluorocarbon resins. 

ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 

RESISTOFLEX 

CORPORATION 

COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 


deration is. 



gives the design decision 
to the engineer 


...WEIGHT REDUCTION 

THIS NEW DESIGN is ESNA’s recommendation for applica- 
tions where space and weight reduction are primary needs. Meets MIL- 
N-25027; reduced wrenching dimensions permit more efficient center- 
line bolt design; wrench heights carefully engineered to assure satis- 
factory assembly line performance. Materials: carbon steel, AMS6304 
alloy steel and A286 stainless steel. 


wt in lbs 


Screw Size 


tensile 


per 1000 

#4 

#6 

# 8 

# 10 

V,“ 


V»~ 

rating 

LH3324 

.2 

.6 

1.3 

1.4 

2.9 

5.4 

7.3 

160,000 psi 

NAS679 

.9 

1.7 

2.4 

2.6 

4.6 

6.4 

8.6 

140,000 psi 

AN365 

1.4 

2.6 

4.2 

5.0 

9.0 

12.0 

18.0 

140,000 psi 


...USE OF NAS 
STANDARD HARDWARE 

This complete line of low-height, lightweight NAS 679 hex nuts has been 
designed and produced to ESNA’s exacting quality standards. Qualified 
to MIL-N-25027. External-internal wrenching surfaces for easy installa- 
tion in limited access areas. Sizes 4-40 through 7/16-20. Alloy steel for 
temperatures to 550 °F; A286 stainless steel for temperatures to 900 °F 
and nonmagnetic applications. 

ESN A offers a complete line of ALL NAS types of self-locking nuts, in- 
cluding standard and miniature anchors, floaters and gang channels. 


...ULTRA-HIGH TENSILE 
AND FATIGUE PERFORMANCE 

Specify types LH 3393 and LHEB 220 for the utmost in high tensile and 
fatigue-life performance. Highest strength-to-weight of any available 
double hex design. Cold-formed from alloy steels; sizes 14-28 thru 1". 
For use at temperatures to 550°F. 

Other lightweight 12 point nut series are available in several ten- 
sile capacities and materials for service at temperatures to 1300°F. 


[krfheppp '/cation from the 
e p.'c-e/H Peking fasteners 

STOP NUT 
TION 
CA 


Dept. S36A-525, Elastic Stop Nut Corporation of America 

2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 

Q Complete dimensional and per- Q Visual Index: A complete pic- 

formance data of the new type torial representation of all 

3324 nut. standard Elastic Stop nuts. 


Name_ 

Firm 

Street_ 
City 


Till* 


